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INTRODUC TION

Project N80nr, 79600 was a three year project, beginning December
1948 but extended for part of a foarth year, ending September 1952, It w.s
supported to the amount of $1Z00 00 during the first year; $8500.00 during the
second and $11, 436. 68 during the third. It has been directed bty ResearchProfessor R. B. Cattell of the Laboratory of Personality Assessiment and Group

•Behavior, University of illinois. Thegchief co-worýers have been Dr. Glen Stice,
Dr. D. R. Saunders. Dr. C. A. Gibb, Mr. E. Haverland, Mr, T. Meeland, and
Mr. Muiler, but due to thi inkndequacy of the funds to the scale on which this
research design had necessarily to be carried out, some students doing degree
thesis and various haLf time student assistants also gave considerable time. InI particular Dr. L. Wi5pe is to be thanked for original contributions to the design
of the test situations.

In the difticult task of obtaining as many subjects as were necessary
the research is much indebted to Dr. Howard Page and Dr. J. MacMillan forintroduction to sources, to the Human Resources Research Center, Lackland Air
Base, Texas for supplying 410 cases; to Colonel Barton of the Officer Candidate

School and to Captain K. L. Nutting of the Great Lakes Naval Training Center for
Ssupplying 200 subjects and to colleagues at the University oi Illinois for ýarranging

the help of 500 students as subjects.

Two articles have gone to press on the research (in addition to two
;articles on the theoretical basis and a chapter in the ONR book, Groups, Leader-
ship, and Men, Edited by H. Guetzkow), These are:

1. Methodology and Findings o" the Dimensions of Syntality
in Small Groups. 1. Neonate Groups.

2. Methodology and Findings on Syntality. 2. Neonate
Groups with a Leader.

Cattell and Stice are also preparing a small book integrating this
and related work under the title: "The Behavior of Small Groups: An experimen-
tal study of morale, leadership and group characteZristics".
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CHIAPTER I

The Theoretical and M~erhodological Basis of the Research

Quantitative and exact research on group behavior, directed to establi~sh-
ing laws and regularities, deals e~ss.,ntially with rela-donships- among (a) the
qualities of groupsz and (b) the qual-ities of individuaLn, e-geý the effect. of individuals
upon group~s, groups upon individuals, individuals upon ind ivi duals, and of groups
upon groups. An enormous armnurt o; wvork directed to mneas~u~rig the individual
has produced tolerable measuring insr1 -uments and somne workable hypotheses
about what structures it is important to measure in the individual personality (2)
(3) (6). On thi''other hand, scarcely any information exists regarding the charact-
eristics which are so important to measure with ýespect to groups. Such terms
as morale, aZ~greszivenessB, degree of unity, dictat4ýrship of leadership, degree
ofinteraction or '"we-feeling", etc. are Used, but nothing is known about how

depedentthese art- in, regard to, one another or what real functional unities exist
ýýere to be defined, Accore~ngly, the primary ýobject of this research has been to
determine the dirnensions of groups, in terms of behavioraj performances and of
iý6rna-l atTucture.. This obje(-liv'e, however, permitted us fine opportunities to

throw light allso on other ma~t*ýrs, frorm the samne data, so .uiiýt w~e h-ave r,,ea -ched
some reliable findings also in regard '.; he qualities of leaders, the relation of
leadership proces.:cs to the character of Qhe group, the phenomena ofd group
learning, and the laws regarding, the shifts of attitudes, and interests within groups,

'The research ha5 h 'een pursued within a theoretical framnework which had
in part already been set out ijA e~arlier articles (5*6,while a pilot study, by
Cattell and Wi~spe (9) had exploxred the methodology of determining the dimensions
"o 'f groups, byt. working on some 40 performances 'with 21 groups of six people each.
It was apparently cn the basis of these initial rlarifications of theory and demon-
stratiuns of method that the Research Board felt justified in encouraging the larger
study tM pr~oceed. Theoretically the chief concepts are those od three panels of
group d~escr~iption (1) population, "mean characteristics"3l. (2) structural character-
iatics, Pnd (3) syntality chariciteristics. The latter is defined analagously to
pe~rsonality as "that which predic;ts what the performance od the total group will be
in a defined stimulus situation"'. It i* supposed, that syntality will have a number of
important primary dimensions jiust as personality cp~ be re30lVed into a number of
primary personality factors. Metho-dologically, it is argued that the soundest way
to discover these dimensions ls~to allow groups to perform in a great variety of
situations, to interccrrclate the'performances a~nd to factorize them, just as has
been done with prsonality and ability factors, thereby obtaining (a) a relatively
small numbe.- of measures which can be used economically in all further researches
and ('b) svzae iniormnation aboult the structure, since the factor patterns whi~ch are
obt~ftined will "vopilmably correspond to functioual -anitics in organization.

A second concept used here is thiat of synergy. This is the total interest-
energy which goes into the life of a group,. It in supposed that, using the ergi.c
theory of attitude measuremnent, the interest of any one individual in his group can
be measured as a ve~cto~r quantity, the length of which expresses the s~trength of his
interests and, the direction of which. in relption to the coordizates of basic drives,
indicates the quality of the isatitfaction which he obtains through the group. A
group is defined as "an aggregate of people in which the existence of' all is ut~ilized
for the satisfaction of some needs of eacli". 'This defines a group therefore.. as a
problem solving instrument, invented by individuals to obtain ends wbhich they could
not an well obtain on their own. The vector s~um of the attitude of the comnonent
4i'd~viduals in a grou.~p will give the total interes~t which the group can -ormmald, an 1

this ta, called the synergy, It is of iuterv~lt in the dynam-ics of groups to analy!7e
"uhs synergy, both as to (3l) its eý:gie quallities (2) the NICMAlt' aituations within the



o----n Xvi kich provoke it (3) the uses to which it is put, in" connection with the last
th- distinction is made between maintenance -,rarr, ti, e0 , the energy required for
the there mentenceof the group, an5 7'T! tv e'.;ie , the energy which
Soes into purposes for which the group wvga'•s tno existenc These concepts

will becorne clearer as the experiment and its result3 are explained.
A third aspect 'of the theory developed here concerns the delinition of

leadership. We have defined the measurement of leadership as the mneasurement
ox syntality change, relative to the average leader, produced by the given leader•
That is to say, we propose to measure the goodness of leadership in terms of what
that leader produced, for example, in morale, or in problem-solving capacity in
groups to which he is attached. This approach also involves discovering the
leader i. a. the true leader rather than the one formally in that position, by discov-
ering which individual in the group causes the maximum change in performance3
In our present study this has only a theoretical application, in that we did not set
up the design to work out the distribution of changes, being more concerned with
first discovering the fundamnental dimensions of 3yntality itself whereby changes
might be measured. Our definition of leadership, like that of group learning,
involves, furthermore, two concepts (1) means-end leaderDhip in which the
individual advances the group to an agreed goal and (2) dynamic leadership in
which there is an effect upon the group in terms of its goal objectives. This
latter is measured by changes in group synergy0

It will thus be seen that we approached <our research with limited hypo-
theses, and precise methods rather than with extensive theories. It is our belief
that the more extensive theories can only arise when regularities have been found
in the material in the light of these operational hypodieses- and uhider more
developed methods.- It is true, on the other hand, that almost innum-nerable Aeo6ries
are implicit in our procedures as we go forward. These are all too tentative to
be set out in detail here, however, we might mention the general theory that in the
early stages of group formation the personality characteristics of the ixidividuals
will have a greater effect upon syatality than in later stagec. We hypothesizze also
that the leader will be the temporary solver of imnnediate and specific problems in
the early stages of group existence, whereas later investmrents of trust will cause
a particular person to be retained regardless of his immediate problem s-lving
capacity. Again, we believe that a dimension group morale will be closely tied up
(negatively) with .e average general neuroticism of the individual members, i.e.,
a population measure. Measures of the resistance of a group to dispersion should
correlate strongly with measures of the total group synergy, and so on. However,
our main objective is to look for lawful regularity in certain relationships which
axe stated as we proceed.



CHAPTER IT

Description of the Research Design

- . The Va-riables Used,

Ouar main object, as stated above, was to determine the dimensions by
which newly-formed, f~c'eto face group-s ol aboutlO0 people can be mneasured-,
Surveys have shown% thaftlte-,c~on-Lnonest groups in everyday life are somewhatsm-all.er than this, but h-Vi.Ag.-regard to the purposes of the armed forces we
tholught a group of 10 Woifld be rnearer to that commonly found, for example, inIgUn Lrews, smhall ship crews,* and especially in the crews of bombers (the crew
of the B-29 having eleven peo'Ple), Having settled on a group of 10 men aE our
defined group for izve'stigbtioh -,er next considered the type of structure which we
wola~ regard as typical of th~e species. Since we could at most have experimentald
cont-ol of the group onl'y Tor a Bsxott time (9 hours), we decided to watch the groups
frorn their inception i~~,toldeai~with what might be called "neonate groups". It
is likely that the dine n'sion's anid4,qualXities of groups of greater duration and with
specific traditions will be somewvhat different from these, but for the greatest
gener alizability of our findings we thought it best to start with aý 3roup of strangers

brought to'gether by common needs and to measure them at various stages ci
emErgence of structure. This -i& also the type of group which predominates in
current experimental work. The development of the neonate group was categorized
finally by having three distinct qiecticns, iýi the first of which no fformaal ltadeJ7 f ip
whatever was planned, in the second a leader of definned powerrs was elected, and
in the third 'the same leader was retainqd with experience of a previous session,.

:To be consistent with our'definition of a group as a set of people br'ought
together by capacity to solve each other's needs we set up a prize of one hundred
dollars for' "the besat gro 'up performr~uce among each set of ten groups,." This
reward could be obtained'only through the group. Many previous researches, we
feel, bhave`*orked with groups which are groups in name only, being merely a set
of individIkas who are in&Aduiid.aly concerned to please some outside person, such
as the clas's tea~cher, wlho is performing the experiment. We took precautions,
incidentally, to'bring tog'ether individuals who would not have previous experience
with one a&6ther but who clearly understood that their individual satisfactions were
to be achieved only throug h pe rio rman Ice of the group as such, It is recognized, of
course, th it i.suchb a collection of iz~dividaials does bring group habits with it, name-
ly the groi~p,4&bits of't~e..y yong A~e Irica~n .male within our own culture pattern,
bearing the expectations 'i individual interaction and leadership which he typically,
has. Except for this potential influence od the culture pattern the groups were
initially unstructured.

It is next necessary to describe the performance anJ st-vuc!.ura~l
va-riables on which the groups were measured. In regard tn both sy~ntality and
structural variables our aim was to be as catholic as possible, sampling atra
varet c group.behavior and including -with special emphasis only tiuch specU'Th
ER fSlayo shv relation to same of our existing hypotheses about the
dimniesions of groups. Thus One- sy In aL &1 -y Lnen-sures i.e., the measures of the
tota group performance, were designed to include mechanical construction work;
covnimttee-like procedures requiring decisions based on inadequate data; the
unravelling of a problem, namely by "breaking" a code; the reaction to pan-ic-
producing situations a& produced by severe electric aboc"'- in a rope pulling experi-
ment; arriving at grouap decisions as to wkat line of actiou the group should take in
regard to satisfaction of- int~er.cots; the hone sty of the -roup in dealing with other
groupsk in competition and so on. In the choice of these variables we were guided
paxtly by the previous experience ai Cettell &~ad Wispe (9). These variables are
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set out in Table 7 in Cha.ptcr 3 which is devoted wholly to dscr-ibing t.he testt.

situations, the ratings by observers an-d tzh test sociometric measures, Z'rom
these emerge a single "Master List of Variablec" defining the actual scores usedin all three matrices iLe. all three sessions. An introduction defines the-number-

ino0 te!.ýdentiification system as "t refers to various group centered (syntality)
matrices in which the variables are used. The chapter also contains five tables
breakinz'down the total variables in.t.-'(1) a gro4up performanace list I)W an observed
rating list (3) an observed interaction variable list , (4) a sociornetric scores list
ai-nd (5) a personality factor list,; It will be noted that the list of variables is not
the Aprie as the list of experimental situations since more than one variable could

someti nes be &easured from one and the same experimental situation, However,
in deriVing two or three rrjeasures from one experim.ental situation we nave been
careful as far as possible to avoid spurious correlations through using a mimer-

"For purposes of arriving at the most meaningful way of scoring certaiin variables
we did try the same measures computed in a number of different ways and entered
these into a single matrix, For example, in the session 3 matrix variable K6 is a
measure of a spfeed o& card sorting. It consists of the number of stacks right,
divided by the time taken, K7 is a measure of accuracy and consists simply of the
nurber of stacks right. In that same matrix, I notice that El and'08 are both made
of sociqmetric rejection measurements0 In the one case the measure is the mean
u.rper of people rejected in the group and in the other case it is that of social

centers for rejection. e, the ,umber of members that receiv,,l • •nr more
rejections,

Cal value in one as a denominator in another and so on. The only spurious cor-
re•..t!nleft to arise in such circumstances is the slsght one due to corr~Iated
error,

In the field of group structural or individual interactional variables our
sources otd*9 a were two-fold. First there were certain obserrationi made by
the. experinzeriter upon the group as a whole e.g. the degree of leadership exer-
cised, the deggree of "we-feeling" -experienced and so on (Table 4). Secondly there
were certaion interactional (sociornetric) variables describing the reactions of the
Ludividual zpmembers of the group (Tables 3 and 5). Since we believe that social
structure as such has to be an inferred pattern from observations on the behavior
of individuals the first of these modes of observation is to be considered only as a
rough, but convenient approach to what is properly derived from the second only.
The social structure variables, both those observed directly and those through
the interaction of individuals are listed in Chapter 3, as indicated in Tables 4
and Tables 3 and 5 respectively. The scores derived from group members in
Tables 3 and 5 represent r¢spectively "sociometric" variables and variables
derived from counts on the interaction of Individuals. The term sociornetric is
used here in what we ecn.sOer a more coherent sense than Moreno's restricted
usage, to comprehend any scores based on reports by one group member about
another i.e. not only whether he considers hbm an acquaintance, but whether he
approves or disapprovws, communicates with confidence, or not, and so on
thrcgu a gamut of possible evaluative selt-conscious assessient••,

In regard to the popul: O-n "i ariables we were fortunately able to depend
upon the recent co'rnrehenuive work on primary personality factors and obtain z
through a single coucise mess ;re, namely the 16 Personalit Factor Questionnaire

Published by the 2namtitute for Personality and Ability Testing, 1608 Coronpdo

Drive, Champaign. Illinois. 6a in: referemces
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a measure of such piirnary factors a: e-motional1 stability, intelligence, dorinance,
cyclothymeschizothyme temperament, surgency.ade-surgency, etc. These are set
out in Table 2 in Chapter 3. In the cooperative atmosphere of these experiments
it seemed justifiable to use a questionnaire rather than. an object ive: test. The
questionnaire results on actual personality were supplemented also by a question-
naire concerning background experiences of the individuals in these groups.

Z, The Population And Statistical Analysis

Having described the design as it concerned the nature of the group and
the nature of the measurements made upon the groups we must now turn to the
design of experiment as it concerns the statistical analysis ultimately proposed.
From the pilot study it would appear that we might expect anything from six to a
dozen factors to emerge from our factorization. The number of variables which
we have defined abcve (18 population; .24 sociometric; 17 observes and 34 group
performance measures ibe, 93 in all) is easily large enough to give definition and
substance to as many as a dozen or fifteen factors and our concern for statistical
reliability and clarity is therefore more involved wit' the question-of the number
of groups than the questionwof the number of variables,,

As to population, the experimental work on individuals e.g. that of
Thurstone and ofthe senior auther here, sh.ows that about a hundred to a hundred
and fifty persone is nnorriaylv enounh to give standard errors of factor loading siich
as to permit one to define about a dozen factors. The preliminary pilot study on
groups, correlating performances for only 2l groups, was largely an academic
exercise to demonstrate the method, for. such a population of groups is decidedly
too few. On the other .hand to get a hundred and fifty groups would be an enormous
undertaking and we .,ecided to compromise by aiming at about a hundred.

It must be said at once that the gathering of one hundred groups of ten
men each, at least 10 hours being required from each of the individuals in those
groups, proved the most onerous and difficult part of our undertaking, in view of
our limited resources. The absence of one man from one group session could
vitiate all measures for that group. We are proud enough of having overcome a
series of almost insuperable obstacles here to ask whether so much testing time
of so many people has ever been obtained at comparable expenditure of research
funds. Our inquiries went in all directions, to universities, to officers' training
groups in the various armed forces, to business concerns etc., but it was largely
through the kindness of the Human .Rcsources Research Center at Lackland Air
Base:and.'tbte rnki.tary officers cri'netted with the Officer Candidate School there,
as well as the tooperationof the Great Lakes Naval Training Station, which finally
permitted us to.sin our objective. It is a pleasure to acknowledge at the end of
this report our debt to the actual individuals who were concerned in opening up
these channels .to us. We wish also to thank the fraternitiem and other student
groups of the University of Illinois, A good deal of these a•ninistrative arrange-
mexth were iu the hands of Dr, C. A. Gibb and especially Dr. Glen Stice, and it
is atrtrbute to the admin'etrative talent of all concerned, and tc dhe tireles*s
fortitude of the latter that he did not st.p until more than one hundred groups had
been collected. However, it must be recogniped that there are special hazards
in group work rising from the fact mentioned above that if one member of the "
group absents himself for one session the group cannot be called the same on all
three sessions. Furthermore, the chancesi of one man out of ten absenting himself
through illnes 1.9-cmilnfar causes are conAjterable,, If we re)ect those groups from
which two re-f•t-ftflet were absent for one or more sessions we find we are left
iith only 80"effective- groups and it is on these eighty rroups that the main calcula-
tions beloii6favie"beehi workedout.
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1 jlan o'f the F actor Analutic- Treatment

Our plan to discover the functional relationships of variable-s re¶te A-orr
the-Statistical analyses of the intercorrelations of the syntality variables, the
Sociai structure variables, and the population variables in a single pool, An .
alternativk; would have been to correlate them in three separate pools -- syntalit-y.
internal ntructure, population measures. We believe that this specialized approach
should be made at a later stage of research, but that in the initial exploratory
study such as this one it is of interest to know how populatl•vn, structure and
syntality characteristics are interrelated, even though this breadth of manifesta-
tion may result in some loss of definition in factors relative to that which would
have bcen obtained had we kept to a single panel. On the other hand, it does not
seem desirable to intercorrelate the measures upon the same group made at
three different stages in its existence. Accordingly our statistical breakdovn -m
takes the variables only for the first session, and intercorrelates and factorizes
those in a single study. It then re' icates this for the second and •hird sessions,
iuvestigating the changes of pattern with the conwinued life of the group. Only
when this has been done do we set out to intercorrelate (in a later monQgraph)
all the phases in the groups existence. It is necessary to rnentigp;this analysis
in the present section dealing with research design because the three phase
analysis had to be met by an experimental plan distributing performance variables

F1 over the three phases in a way which would meet certain experimental and • ,
statistica-l requirements. FBr'iefly our aim. was to include any one variable in at
least two group sessions so that the cross reference la-tr to be Fs~is on the factor
structure permits tF-'tsT-s be 'used as a "marker variable" over Lhe two sesiuLis..
This waE done with as many variables as was compatible with not making any one
of the experimental sessions too long. It thus insured that with respect to all
three sessionslany one group.,would have all the variabls measured once.and most
of them twice. The design of overlap is -swn in Table 1.

Apart from this main consideration the particular -,-Ier of theivriables in the
three matrices was determined by praceidal consd•.i ýon. -Thus the session I
matrix which was developed first contained for the most part the most readily
computed variables. Session 2 which was done iast, contained the -mosL :Avyl-veJ-

variables, for exemple, the sociometric ratings and the observer ratings in
session I are taken from the discussion situation where the instructions werc to
base the ratings on a total session. This was done in order to simplify computa-
tion so that the scores could be obtained in a hurry and put into the matrix without
waiting too long. On the other hand in the session 2 matrix which d., nta e
and for the most part in the session 3 matrix rather than take the overall ratings
we to,ý,k the ratings in every situatiom where they had been obtained in the session
except in the case of sociometric a.nd observer ratings we did not use the dynomo-
ter or card sorting situations at all because only 50% of our groups had done these
ratings. A second point is that certain variables which we tried in the first
session matrix were dropped in later ones because thcy had very high inter- 11'
correlations and their pattern of correlations with other variables in the matrix
was very similar. Thu particulazrl true of aociometric variables.
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TABLE I

Session I Session Z Session 3

Population M..asurements
001-01 -(18T The sarn-e for a-l sesions

Sociornetric Scores X X X

Observer R, atings on Structure X X X
201-251(17).

Perforrmance Variables
- vv-,*,J2 (3L7.

Cons t-"ction' 300
301 X X X
302

Group Judgment
310 X X
311

.Attitudes 320 x" " XX

Guessing 330. x
Game 331

332

- Dynarnometer- 340 X X X

"PiU 341,
341.
343
344

j nterests ,. 360 . X X

352 . ••
" 3 5 3 'i '. -.

Card Sorting( '360 X X
Jury'361 j

Prcicrcnccz. 370 XS371 -

Jury 380- 'x -'"Xx
Judgments 381

382
385
390

h oncty 391 X X
392
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TABLE 1 (Continued)

Session I Session 2 Session 3

Cryptogram 400 X X
Solution 401

40?

Leadership 411
eiec~t~on 412

- 413

8 tests 8 test; 8 tests
32 Vaiiabies 22 Variables z6 Vaj,--

43 43 43

°_ .

,1,_
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As to the use of the £raor analytic method in this researcfi aesign it
should be understood that we mean not a mere mat~hematical application of the
method, but a flexible use of it in regard to psychological meaning to be obtained
througi the objective process of rotation for sinple structured Whether such a
simple structure cculd be found remained to be demnonstrated by the experimental
results. The separate rotation of the three factorizatons proposed should ahow,
by the degree of agreement am-nong them, to what extent thhis is a real simple
srtr 6g.LiiL'av.IE1 uwa.utu LUt factor5, and measured tae C iinensions cc me
individual groups upon themn, our desiign envisaged further analysis in the direct-
ion of (1) comparing each of the three secsions of the groups to see which factnrs
altered, and (2) the extensive relating of the factor mneasures of the groups to the
measures of the individuals composing the groups, th,,e leadei characteristics and
other matters of tLhat kind, These will be set out in the statistical analysis below.

t. Procedure

Although the procedures of experiment have been implied at various
points it would be best to recapitulate here.

First the group was assembled and asked if everyone was willing to go
through the ten hours of experiment. The reward system was explained and the
individual testing was completed by each person sitting down for an hour or more
on the auestiounairec

At the first groip session, which followed in one to three days, the
subjects were given colored arm bands and told how to refer to each other in
conversation. They were told the experimenter would describe each problem
in tarn and retire to a raised position at the end of the room where he would
be beyond consultation, The subjects sat in a circ~e of chairs with "desk arms",
at one end of a large, well-lit roornm The experimenter and his fellow observer
weric dressed in white coats to distinguish them from the subjects,. They stood
outside the circle and while the test was in progress took care to dissociate
tt.ernselves by retiring ronspicuonily from the group. Both made their notes
immediately, as the experiment proceeded and the experimenter walked back
into the group when time was up and interrupted the activity.

The procedures of individual experiments are described in Table I.
Before each experiment and after instructions had been orally given, the subjects
have encouraged to ask any questions needed to clarify the tests before it
commeced.

The second and third sessions, each also requiring about three hours,
were generally in the same week, but in a few cases of illness etc. were post-
poned over two or three week*.

The groups were strongly cautioned against talking to other groups of
their experiences and It was pointed out that such "leakage" would only result
in their having a poorer chance for the $100. 00 prize.

Observations on individual interaction, on the 1"teraction Analysis
Blank (Isee below) were initially made with the help of k, %'re recorder and a
stenographei; but leter it wac found best to train observers to make check marks
listctly on the Blank (opposltt the color designation of each man) as interaction
occurred.
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CHAPTER UI

SysLematic Listing of Variables

In order to oimplify reference to the different scores which were used
in the three syntality matrices, the descriptive titles for the various variables
arc sct out" in Iab•1 2to 6, w-hile Table 7, the "Master Tist" -- Sets out acomp- e, des ... _p -sesou
complete description of each variable and of its statistical treatment, together
with the identification numbers showing where it is located among the three
matrices.

The individual "population" measurements, made upon group members
outside of the group situation are shown in Table 2. These consist of (a) scores
onT•We 16 Personality Factor Test (6a), (b) responses to attitude statements and
(c) expressions of relative preference to a number of hypothetical group
situations,

Table 2.

Individual Population Measurements:
tersonality, Attitude, Interest.

001 Friendly cyclothyrnia v. Tactiturn, Schizothymia. (A)
002 GeneraJ Intelligence (B)
003 Emotional maturity v. General Neuroticismn (C)
004 Dominance (E)
005 Surgency v. Desurgency (F)
006 Positive Character integration (G)
007 Adventurous cyclothyrnia v, self-conscious, withdrawn schizothymnia

(H)
008 Tenderminded sensitivity v. Hard-headed practicality (I)
009 Paranoid suspiciousness v. Lack of this (L)
010 Bohemian hysteric aggressiveness v. Practical concernedness (M)
011 Polished fastidiousness v. Rough simplicity (N)
012 Worrying suspicious anxiety v. Calm trustfulness (C)
013 Radicalism v. Conservatism (Q )
014 Independent self-sufficiency v. Lack of rtsolution (Q2)
015 Deliberate will-control v. Lack of independence (03)
016 Nervous tension (Q4)
050 Attitude change following discussion
062 Interests, distribution of individual investments.

The sociox.;etric variable list consists of responses *made by the group
members about one another at the completion of each group situation. These
responses are of three general kinds; (1) choices of other group members with,
regard to a defined criterion; (2) evaluations of the group structure or performance
(3) description of affective reactions of the respondent to the group and group
memberu,

Table 3 .

The Sociometric Variable List -.

103 5ociotclic selection (lbmited number choices)
101 Sociotelic selection (unlimited number choices)
102 Sociotelic rejection (unLimited number choices)
IC3 Number of clear speakers

.-- :•n - 13--



107 Number of negative effectors
10 NoTu.,.......r af. significant menbers

i09 Psychotelic selection
110 Psychotelic rejection
111 Selection as friend
i12 Members judged to have shown leadership
114 Extent of iniiue.nce of formral leader
115 Helpfulness of leader
1i6 Extent of satisfnctinn with le.dier-s nerfornance
117 Rated enjoyment
118 Rated freedom to participate in the group process.
119 Extent number felt hewas accepted by group .r- -

120 Feeling ab6dt session
1 ZI Rated importance of experience
122 Optimism for the group future
124 Rated commonness of purpose
125 Rated extent of unitariness
126 Satisfaction with overall efficiency
127 Rated excellence of group decisions
129 Rated morale of the group
131 Satisfaction with conformity to the rules

The observer rating list is the list of syntality and interactional
(structural) featuree with regard to which each observer independently rated
the groups at the end of each situation,

Table 4

Observers' Rating List (Ratings of Group Structural Data)

20i Group organization
Z02 Leadership technique
203 Degree of leadership
204 Orderliness of procedure
205 Freedom of group atmosphere
206 Degree of we-feeling
207 Degree of fru-s*tration
208 Degree of interdependence
209 Motivation level
210 Tension-energy level
211 Amount of interpersonal conflict
212 Extent group activity was directed toward the situational goal
Z13 Explicit.concern with procedure
250 Assessment of leadership
251 Assessment of "principle leaders"

The obverver interaction list consists of the titles to the categories
which the observers used in classifying verbal discussion among members which
took place in the course of the situations, Since we witihed to classify each
communication in each category for which it could be observed to ha'e implica-
tions, a simple count of remarks was kept in addition to classified interaction
tabulations. The form used and instruction manual for filling it out are shown
in appendix IC.
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Table 5

Observersi interaction Classiiication List

260 Count of verbal participations
Z61 Participations classified according to content

Category 1. •Encourages, cbngratulatcz
" 2. Relaxes tensions

"3. Agrees, approves
" 4, Leads by suggestion
" 5. States wishes

"6. Gives information, techniques
" 7 Asks information
" 8. Asks others' wishes
,- 9. Asks guidance

10, Critic, disapproves
"11. Shows egoism

" 12. Leads by command
a' 12. Clarifiea common objectives

" 14. Receives acceptance
I 15. Receives rejection
" 16. Rejects group

" 17. Cherishes group concept
"18. Constructively criticizes and e.xhorts

" 19. Attacks group environment
"20. Neglects group

The group problems and associated variables i.e. the lizt of group
performan~ces, is initially given in Table 6. It includes a brief descriptio
of each situation together with the measurements that were made in it. A more
complete dezscripc' " t +.he s-ituation and of the materials used is given in
Appendix IA.

Table 6.

Group Problem Situations and Associated Measurements

Situation 30: Construction. Problem: To reproduce a building
shown them in a
drawing, using dowel

- sticks and connecturs.
This was to be done as
rapidly as possible.

1I, U, III)*

300. Mean time required to
complete a urit of work.

301. Time used to discuss a
procedure and report a
level cf aspiration estimate.

302. Level of aspiration estimate
repo rted.
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Situation 31: Group Judgment, Problem; To decide upon and
report an accurate

answer to a factual
question in less thtan
two minutes. (1, II)

310. Accuracy of answer.

311. Time spent in reaching
_recic-icn and reporting

ansnwer,

Situation 32: Attitude Discussion. Problem: To conduct 4 minute
discusbions of a
series of statements.
(1, n>

320. Group vote, irn a 7 point
scale with regard to the
validity of the statement.

Situation 33: Guessing Game, Problem: To discover, as
rapidly as possible, by
asking questions a
specific object of which
the Experimenter was
thinking. (I, III)

330. Number of successes,

331. -I•umber ol questions asked.

332. Time taken to question the
experimenter0

Situation 34: Dynamometer pu.l: Problem: By dividing the group
into two parts, to attain
the maximum possible
pull upon a dynamometer
inserted between two
short lengths of gas pipe.
This was to be done first
to reach a momentary
peak and second to
maintaia for 20 seconds
the highest possible
minimum pull. In
session II and HI, the
"minimum pull" was
repeated with the gas
pipes electrified to give
each participant rather
severe and irregular
shocks. (I, U, Il)

*The Roman nurnerals indleate in which c' the three successive eess-cns the
given problem was used.
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340, Level of rnm-anurn pull
reached by the gr~oup-

3,U. Mi~nimuwzz level ofA~
maintainel by the group.

-4_.- Mi.drnuzn level of pull
Ma.tntained while recciving
shock.

343. Aspdration level reported
when no shock was being
adrnirister ed.

344. Aspiration level reported
when shock was to be
atkrnini ste reds

Situation 35: Interests. Problem, Io discuss a nunther Af
ways the group rni.zh be
called upon to spend a
3 hour meeting, to rank
these in order of
preference and to
indicate strength of
preference as well i.S
rank. (I, LI)j

350 Time required to raunk eleven
alternatives.

351, Time required to decide upon
utrength of preference.

35Z., Strength of the various
preferenzes

353. Rtnk of the various
preferences.

Situation 36:"Card Sorting. Problem: To sort a stack of
"playing cards into
fifteen piles, each with

",J 2' a specified total vtdue
"and cconbin.ation of
color, then to place
these piles in a
deshgnatecl place. (1, 1i)

360. Number of pilemi correctly
czmpleted and l-•cated.

361. Tirne taken to complete the
tas.c
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Situation 37: Preferences for Problcm: To discuss the activi-
Group Problems. ties of the session and

rank them in order of
preference. (1, U1)

370. Time taken to rank the
alzexilativeL

371. Rank assigned ne various
a ctiý--itie s.

Situation 38. Jury Judgment. Problem: To discuss a set of
facts involving a case
at law, and to arrive
at a decision as to the
guilt of the defendent,
then to listen to
additional facts design-
ed to sway their
decision, to discuss
these z--d again d'ecide
upon a verdict.(Hl, III)

380; Time taken to reach original
decisions,

381. Time taken to reach
decisions following persua-
sive arguments.

382. The record oi individual
votes in making decisions.

385r Number of arguments the
group hears after making
its original decision

Situation 39: Target throw. Problem: To throw a ball at a
dart type target 10
times, to keep track
of and report the score
earned. This was dune
with t•ahe pe rimente r
out of the room. (1i, III)

390. Number of times target was
hit (as recorded on a carbon
paper under it),

391. Actual score earned (compu-
ted for groups hitting target
only 10 times, from the
carbon record).

39Z " Score reported by the group,
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Situation 40: Cr.'ypts. Proble m: To decode a series of
simple crypt.SQ (ii, Ei)

40() o'~ri%, f 'rU~jptS for 1ticha

ihe correct key was discov-
ered.

401 Number of words correctly
decoded.

402. Time taken to break cryptL0

Sitxuation 41: Leader Selection. Problemi: To select a leader to
-~serve for the next
period of group activity.
(11 I-I)

411. Number of car, dica
nominated.

412. Number of ba.lots needed to
cornplete selection.

4.13. Record of votes awarded the
different candidates.

In Table 7, the Master List of Variables we give a more complete
description of each vaziable, as wdT- as ofthe way it was treated o.'r entry into a
matrix, the number in the left hand column was assigned such that the area flo."n
which the measure comes is indicated by the iirst digit, while the particular
measure (and in the case of measures, of group performance, the situation) is
indicated by the second and third digits, T o some extent the rathematical treat-
ment of the measure is indicated by the numnbers to the right of the decimal point.
The convention used is as follows:

QUU - 099 Population measurements (PT) such as personality scores
100 - 1 99 Sociometric m-easurernent (SR)
200 - 299 Observers Ratings (OR) cf the group or of its mernbera
300 - 399 Measurement-a of the group performance.

Mathematical treatment:

-.0 1 Raw Score
, i Mean

.2 Variance

.3 Level of Aspiration Measurement
.4 A Ratio
.6 An increment corputed by taking the difference between

measurements of similar performances,
.7 Miscellaneous, locally def•iled mneasures making use of

special treatments on selected portions of the available
data..

/. Tb.e numbers in the three right hand columnI u -,qre of 'use only in lo:ating
the variable in the three sets of correlation and iactor ,-natrices.
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Table 7.

Master List of Variables and Scores

Variable Score Matrix Identifi-
Number Nu.b e• cation Number

U01 - PT Friendly Cyclothyrm>ia vs TactiturnS-chi7 " y .
rnilZCth/yTi~a (A)

People scoring high on this personality
L idnension prefer situations involving

interactions with people: those scoring
low pr•fr not to derl with people but
rather with inanimate objects;

001, 1 PTM Mean of distribution of scores of
the ten group members, I Al Al

001. 2 PTIN Variance of the distribution of
scores for the ten group rnermbers. 17 CI Cl

002 PT General Lntelligeace (13)
e measure used is largely orie of

.alogies and classilicationso (Verbal)

002. 1 PTM Mean 2 A2 A2

002.2. PTV Viiiaance L18 C2 C2

003 PT Emotional Maturity vs General
"Se-uroticium (C)
People scoring high orn this measure are
not greatly bothered by drives which
cannot be satisfied immediately. They
do not lean on defense mechanisms to
cha&zelize their basic needs into socially
acceptable behavior patterns as much as do
people who are lower on this dimension.

003.1 PTM Mean 3 A3 A3

003.2 PTV Variance 19 C3 C3

004 PT Dorninerre (E)
Rllý scores in this dinmension are
associated with assertiveness in social
relations, As meaauzred here this
assertiveness tend•s to be associated
with traces of egoimm, some person-
directed aggression and a lack of inhibi-
tions rising from self-consclousness.

004.A PTM Mean 4 A4 A4

004.2 PTV Variance 20 C4 C4
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005 PT Surgenci vs Desurgency (F)
Y•eple high on this trait tend to be
carefree and enthusiastic, and to
enjoy situations in which there is
bustle and excitement, People low in
this scale are more serious, •.,lX2u5
and reserved and feel more at home
in stable situations,

005.1 -PTM Mean 5 A5 A5

005. 2 PTV Variance 21 C5 CD

006 PT Positive Character integration (G)
R'gh scores on this trait are found in
people who h-vo i.. *- zed. rociaJ norms
"and use them as rules of conduct, They
tend to value perseverance and efficiency
as ends in themnselves.

006.1 -2PT.I Mean 6 A6 A6

006.2 PTV Varl_,nce 22 C6 C6

007 PT Adventurous Cyclothyrnia vs Self-
co-n•cious, w-it~hdrawn schizothymia (H)
On this dimension variation is from out-
going sociability, adventurousness and
strongly expressed emotional responsive-
ness, to general shyness and timnid with-
draw al.

007.1 PTM Mean 7 A7 A7

007.2 ?TV Vq 'iance 2, C07 C7

008 PT Tender minded sensitivity vs Hard
headed practicability (I)
People who score high on the di-nension
are described as 4 nptrient and demand-

. ,ing, but gently, at. sitive and esthetic.
The opposites are self-sufficient, tough,
practical and realistic, In a college popu-
latlon students studying horticulture and
Line arts have beon found to score high
while students- studying engineering ad
business a&drninistration score low on this
fiactor.

ilk.

008.1 PTM Me an A s A6

008.2 PTV Varinc.e 2t CA (8
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009 PT Paranoid Suspiciousness vs Lack
?F-his trait (L)
High scores here correlate with jealousy,
suspicion and selý-centeredness. These
people tend to avoid accepting the sug-
gestions of othe;•s and devote rather more
than the usual amoount of time to cxamii.ng
the effects of their behavior in their
associates.

009. 1 ?TM Mean 9 B1 3B1

009.2 PTV Variance 25 Dl DI

010 PT Bohemian symbolic aggressiveness
--- ractical concernedness (Mi)
The person high in this trait professes a
Aisregard for social norms and for the
effect of his behavior upon others, but
show sorne conversicn hysteric behavior,
The opposite pole show anxiety to do the
right thing arnd a tendency to become
ernotionally involved in what happens to
others.

010.1 I PTM 24ean 10 B2 BZ

010° 2 PTV Variance 26 DZ DZ

011 PT Polished fastidiousness vs Rough
=lmplicity (N)

People who score high in this dimen-
sion are socially sophisticated intel-

-lectually trained and aloof. The opposite
are clumsy but Moere warrn-hearted.,

011.1 PTM Mean 11, B3 B3

011.2 PTV Variance 27 D3 D3

01a PT Worrying, suspicious anxiety vs
Ci--rlm trustfulness (0)
On this dimension variation is from
subjectively felt iree-floatihg anadety
with excessive concern over trivial
mistakes, an inability to relax, and
an aversion to undertaking any but
routine tasks - to the opposite
characteristics.

012.1 PTM Mean 12 B4 B4

012. 2 PTV Variance 28 D4 D4
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GU.3 PT Radicalism vs Conservation (Q1 )
ighh scores here are associated wvith a

willingness to subject conventions and
authority to examnination with a possi-
bility of rejecting or modifying them.
They also indicate inteiiectual aitd
"rational" as opposed to concrete and
'1 rn.qrter of fact' interests.

013. 1 PTM Mean 13 B5 iL

013.2 PTV Variance Z9 DS D5

014 P'r Indepe~dent self-sufficiency vs Lackof-e solutio• (Q->)'

High scores her 4 are made by people who
are very self-contained and accustomed toueciding t"heir ovwn fate, .... - l

to the reactions of the group, They tend
to be task-oriented rather than gregariously
oriented.

0,I PTM Mean 14 B6 B6

014. 2 PTV Variance 30 D6 DE

Ci5 PT Deliberate will control vs Lack of
T-"•pendence (Q 1
"High scores herN indicate people who
are "stronqj willed", restrained, and who
consciously maintain long term goals and
values, In contrast to people-high in Q0
above, the-e people may feel the social
pressures and temptations--•'ut they reject
them if incompatible with ethical values.

015.1 PTM Mean 15 B7 B7

015.2 PTV Variance 1l D7 D7

016 PT Nervous tension (Q
TM dimension is a measure of liability
to physical symptorns of nervousness
especially over-activity of the vegetetive
nervous system.

016.1 PTM Mean 16 B8 B8

016.2 PTV Variance 3Z DS D8

050 PT Attitudes. Influence of Discussion
Motribution of changes 'in expresred ""
attitudes of ter. group rnmebers for each
of five statements' when the response
preceeding the group meeting is compared
with the past discussion response.
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050. 1 Quantity of change 66 L.7

050. 2 Decrease in variance, 67 L5
of the distribution of indiv-ndual responses
following the group &izcussion and vote
on a statemcnt..

062 Interests. Distribution of individual
"investmnents" (see p

062. 2 Decrease in variance. 84 K.
The variance for a distribution of individual
"investments" in the groups first two
choices made before the group discussion
less the same measure for the distribu-
tion of "post-discussion" investments.

064, 1 Persistence of individuality of individual 85 i8
choice. The rnean investment, following
group discussion by group n.Ernge rý--iee
two choices ranked highest by the group
less their investments in the same item5z
before the group discussion.

100 Classification. Sociomnetric ratings.
All scores numbered in this category
are based on-ratings made by group
members, The ratings were made in
aerni-privacy in a mimeographed booklet
following each group activity, Responses
were made by writing the utunbcrs oI
other members (or by circling selections
from a printed list), and by checking a
position in an 8 point scale. Except where
otherwise specified a. high score indicates
the aelection of many people, or a positive
response to .the item.

The session number and situations in which
the data that was used in compnlting scores
for the factor matrix is ehown in parentheses
following the item description.

100 Sociotolic selection
Item: "Indicate by circling their numbers which
twp members of this, group you now prefer to be
in the same group with yoiu for future tasks of
this sort". (13-30, 31, 32, 38, 39, 40; I1-30,
35, 38, 39, 40)

100.71 Indn Group Assimilation M4 F8

Formula:- N V' -( V) 2
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V are votes (i.. , sociomnetrzc
selections) and N refers to tle
number present in the group. v
gives a theoretical distribution
awarding all available votes to as
few as pnsihle people.

10l SR Satii-factory co-workers

(sociotelic selection)

102 SR Rejec'ed Co-workers
(sociotelic rejection)
Item: A.-suming that the program at
later sessions will be similar to this
one, encircle the members of this
group that you would wish to rermin
in the group with you and check the

n rs of these .•e-bers whom you
would trefer to have allocated to som;ie
other group (1--1-11l 37)
1 2 3 4 5 6 7 S 9 10

101. 1 MivaLn number of memnbers circled 33 El

103 SR Number of clear speakers
Item: In every group there are some
memberri whose contributions stand out
because of affective speaking habits
amd clzar expression of ideas. Regard-
less of whether you agree or disagree
with what they say, you can easily hear
and understsnd- thern. . ... (II-31; 40)

103. 1 Mean number of clear speakers K3

107 5SR Number of negative effecters
Item: It often happens that a group xouJd
make better progress if certain people
were not present. Which meni e:- of
this group do you place in this category?
Encircle these ... (1-33, 36, 37; 11-38,
37; 111-33, 38, 36, 37)

107. 1 SR Mean number of members circled 34 K2 E2

107.7 SR 08

108 SR Number of significant mnembers
Item: Some groups are so closely
knit that the removal of any one person
changes its complexiom. For which
persons-, if any, in this group would
this be the case? .*. : Consider yourself
as available for choice •...(I-37; J-37;
.111-37)

Z 25 -



i08, I SR, Mcan number circled 35 K6 F3

108, SR 07

109 SR Personal Acceptance

110 SR Personal Rejection
SRP Selection cf two group membhers ifn
response to 'indicate which of the
persons in this group you like best
(least) because of the kind of persons
they seem to be.'' (11-30, 31, 32, 37)

109. 71 Index of group assimilation (IGA) for L3

personal a~ceptance,

Formula:- N V - V)

N 2 V)

110. 71 IGA for personal rejection 213

Fornvda: N V2 - V)
v V

SR Selection as friends
Item: "If you were to chose personal
friends irom among this group, which
members would you choose? Write
here their numbers in the order of
your choice. (six blanks follow)
111-3,1)

111. 7 Sociocenters for friendship F5

Number of members receiving
morc than five votes.

i1z SR Jud;ed lea-ders.
Item: Whom do you judge to have been

,- the leaders of this group throughout
these mengs? Write their numbers
here in the order of your choice. You
may, choose "ty number up to six,"
(111-37)

112. 7 Sociocenters for leadership F4

Number of members receiving more

than five votes.

114 SR Infhuence of forinal leaders
Rting (all ratings were made in an 8
point scale) in rezponse to: "To what
extent do you think any differenceswere due to their being a definitely

known leader in this session". (11-37)
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214.1 Mean rating K8 FZ

115 5R iTnfluence of formal leader
Rating in response to: "To what
extent did the exi3tance oi a known
leader help or hinde:- this groun in
finding a solution"? (11N33, 35, 36,
38, 40)

115. 1 Mean rating E5

116 SR Satisfaction with leader
Rating in response to: "How satisfied
are you with what the leader did in

- this (name of situation)," (11-30, 37,
S39; 1lU-30, 37, 39)

i 16, 1 Mean rating. three situations Fl

116. 11 Mean rating, situation 37 K5

116. 12 Mean rating, situation 30 and 39 L1

117 SR Rated enjoyment
Rating in response to: "How much
enjoyment did you get out of just being
w;,it, this group in this situ.ation' ?

(1-2•, S.6 37; U1-39, 37; 111-36, 39, 37)

117.1 SR Mean of rating by all members
responding 36

118 SR Felt freedorn to participate,
Rating in response to: "How free did you
feel to bring up objectione and partly
formulated suggestions in this (name Mt
situation)" ? (A low rating indicates "
did feel free".) (1-32, 36, 37; 11-31, 3Z,
37, 38; LII-36, 37, 38, 39)

118, 1 SR Mean of rating by all group members
who responded. 37 Ki E3

119 SR Felt acceptance
Rating in response to "To what xtc-at
did you feel you were really accepted
as a membe.- of this (name of activity)
group? (1-30, 31, 32, 37; 11-30, 31; 32,
37, :38, 39, 40#4 111-30, 35, 37, 38, 40)

119.1 SRMean - 38

120 SR FeeLing abot sessaion
Rating in'icsponse toi "How do you feel
aborut this whole session?" (11-37, 1IU-37)

120.1 Mean rating KZ
-27 -



121 S. Zmportan'te of experiencr
Rating in response to; "How much do
you think any differences between this
session and the first depended upon
your greater familiarity with the kind
of thing you were asked to do 1 ? (111-37)

121.1 Mean rating E8

122 SR Optimism for groups future
Rating in response to: 'How well do you
think this group would work together if
an additional meeting were held"?
(1-35, 37; 11-37; 111-37)

122. 1 SE. Me an 39

124 SR Commonness of purpose
Rating in response to: ''To what extent
did you feel that the individual
members were striving toward comrmon
purposesin this activity"? (1-36, 37;
1U-37; 1U-36, 37)

124. 1 SR Mean 40

125 SR Extent of unitarinesh
Rating in response to: " To what extent
do you feel the participants acted as a
unified group rather than as a disjointed
collection of individuals' ? (1-30, 31, 32,
33, 35, 36, 37; 11-30, 31, 32, 37, 38, 40;
LLI-30, 33, 35, 36, 37, 38, 40'

125, 1 SR Mean 41 38 E4

126 SR Sat4sfaction with overall efficiency.
Rating in response to: Although you may
or may not be in agreement with the
particular decisions this group reached,
how satihiieu were you with the way the
grnup reached its decisions? Base this
rating on the overall efficiency with which
the group proceeded tc its solutions.
(1-31, 32, 35; 111-31, 32)

126. 1 SR Mean 42

127 SR Excellence of groap dmfktko*i ..
Rating in rrspone''to: Assume that you .

are an expert and have been aflbd to
rate the recommendaticns or conclusions
reached by your group as to their quality
or degree of excellence. (11-32)

127. 1 Mean rating K4
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N7
129 SR Morale

Rating in response to: "Indicate how vou
would rate the morale or "esprit de corp'sof this group. (11-34, I1.-34)

129. I Mean rating LZ

131 SR Satisfaction with group confor:nity
Rating in response to: "AHOW Satisi.led
you with the way the group followed the
rules in this situation." (111-39)

131. 1 Mean rating L6

200 Classification. Qbserver Ratings
These ratings were made by observers
following each situation, and an "overall
rating" was made at the end of each session.
The raw ratings, made on an eight point
scale were converted to ipsative scores
,n order to minimize the effect of inter-
observer differences,
In the seSs3ion I matrix only the "Overall
ratings" made at the close of the rneeting
were used. These are all numnbered 2x~, 7,
in the session LI and III matrices the mean
rating based on- all situations except 34
and 39 (which wvere used for only approxi-
mately one half of the sample) was used,

201 CR Group organization 73 El 01
Low rating indicates no apparent structure.
Very high rating indicates rigid structure.

202 CR Leadership technique 74 E2 GZ
Low rating indicates authoritarian
lea-de'ship in which leader dictated
what to do and how to do it. High
rating indicates decisions reached
by explicit group decision.

203 OR Degree of leadership 75 E3 G3
Low rating indicates little or no leader-
ship was noted and a high one the
presence of "distinct and persisting
leaLder ship.

204 OkPc'rderl]ness of procedure 76 £4 G4
Low ratingindicates lack of orderli-
ness, ,

205 OR Freedom of Group atmosphere 77 E5 G5
Low raitinglndicates a restzictive attnos-
phere dominated by a few. High indicates
a permissive, free gzoup'witLout cliques. L
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2C6 OR Degree of we-feeling 78 E6 G6
Low indicates lack of apparent "we-
feeling" and a ttndency to speak in
terms of personal rather th-an of
group reference.

U 7 OR Degree of- ..79 F7 7
Low rating indicates a lack of apparent
frus tration.

208 OR Degree of interdependence 80 E8 G8
Low raring indicates independent
individual behavior uncoordinated with
that of other group members. High
rating represents coordination and inter-
dependence.

209 OR Motivation- 92 Fl J5
High rating indicates high motivation tc
accomplish the group task as set by the
experimenter.

210 CR T'ension-energy level F2 Jz
Ii-igh rating indicates high motivytion to
accomplish the group task whether ornot
the dc facto task is wiat set by the
experimenter. 209 and 210 are related
in that 209 cannot be high except when Z.10
is high, but 210 may remain high when Z09
is quite low.

211 OR Amount of interpersonal conflict F3 J3
A high score indicates there wts little
or not interpersonal conflict. (Note:
211 and 212 were bcored on a five point
scale.)

21Z OR Extent group activity was directed F4 J4
toward the situational goal.
A high rating indcates that the activity of
the group was in fact largely directly toward
the goal set by the experimental conditions.

213 OR Erplicit concern with procedure. 93 FS J5
Low rating tidicates little attention and
discussion given to planning. High rating
indicates detailed explicit plans are
worked out before undertaking a task.

250 OR Assessmnent of leadership
Following each activity the observer

- circled the number of each group member
who had in his judgment shown leadership.

250. 1 Mean number of members circled SZ Fb
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251 CR A.sessment of 'principle leader&'
The person judged to have been the
"principle (or most important) leader"

in each situat4oA..

251.0 'Number of principle leaders 83 F7

260 OR OCur. ont of verbal participaticis
Th" taIly of remarks made by each

mnemnber. One tally was counted for

each uninterrupted contribution whether

it con.iisted of a single word or several

minutes of uninterrupted speech.

260.71 index of Group p~rticipation. M 5

Eind&ey's formula was used to get an

index of evenness of verbal participa-
tions; the formula is,

N(y X) - N 2X
100 (N - ( X)

Where N = number of people in the group.

X number of speeches by a member.

261 OR Participation classified according
to content
Each remark was evaluated according to

its content and apparent affective conse-

quences. (see Appendix_)

_261. 72 Expressive-Malintegrative behavior M6

index.
The total number of negatively toned
affective remarks divided by the total

of negatively plus positively toned ones.

((1) p. 1 4 2 )

261. 261.73 Ratio: Task-oriented answers to Mi
questions.
The number of questions answered, or

bits of information provided, divided
by the number of quections asked of
members by members.

261.74 Ratio: Emotional to task-oriented content. M4

Number of remarks classified as

emotionAl in nature divided by the number

classified as problem or task oriented in
niaLtre.

300 Construrtion Speed.
Time per unit of work comnpleted.
Mlean ior two trials.
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300. 1 Speed 51 MZ LZ

301 Constructionn PlanninE tirne
Total time, for two trials, taken to
decide on aspiration estimate and to
plan attack on the problem.

301. 1 Planning Time, mnean 52 F7 4LS

301. 22 Decrease in plannrig tinme. 53 FS L6
Time for trial I divided by tiine for
trial 2.

302 Construction: Aspiration estimates
The estirnated tirre reported by the
group of how long it world require to
complete the construction task. The
estimates were made immediately before
beginning each trial. They were made
with knowlodge of norms for the task.

302. 310 "Realism" of aspiration. 58
The absolute value for A" - (p' + p a
where .A" is the estimate made for
trial Z
2, p' is the groups first performance,
and -p is the reported average for other
groups.

302.3 "Optmrnisrn" of aspiration 59 L8 L4
"Re•harn" (302. 310) with sign attached.

302. 33 "Inconstancyf of aspiration 60 Ml L3
The s•bsolute size of the difference
betweenthe two aspiration estimates.

302. 34 Absolute level od aspiration 61
The s-lutM of the estimates for two trials,

304 Construction: Learning
Score $00 computed for each trial
separately. Trial 1 then subtracted
fromn trial 2.

304, 61 Learning score 57

310 Group judgment: Accuracy.
Total nwnber of points awarded on the
bisia of accuracy of answers to all
qyestiona (Four in scasion I, three in
session J) A graduated point system was
used so that some credit was earned for
answers which were approxi'mately correct.

310. 1 AcCurscy &core 54 FS
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311 Group judgrnent: Speed c*2 rca-hmang
decisions.
Total time, within allowable limits
used for four decisions.

311. 1 Speed 55 G1

320 Attitudes: Group vote
Di.st..ibut. ofvo tf ctaenbya....
of hands following four minutes group
discus sior.

320. 17 Radicalism score. 65
The mean vote, multiplied by the
Thurstone weight for extremnity
of the statement. A high score
indicates a "radical vote'.

320. 2 Extent of public agreemnent. L4
The mean amount of variance in the
distribution of "public votes".

320.4 Conlorrnity facade. L6
The difference between the variance for
the distribution of public votes and the
variance for the distribution of post-
discussion private votes.

331 Guessing gaens: Volume of questions
Number of questions asked in attempting
to discover what the experimenter was
thinking.

331a.0 Number of questions seeking answer to
"easy" item. 43

331b.0 N~umber of questions seeking answer to
"difficult" item. 44

331a. I Mean number of questions seeking answer
to "easy" items. 1•8

331b. 1 Mean number of questions seeking an-.wer
to "difficult" items. K4

33ia.4 Rate of questioning (seconds per question)
for the "easy" item. 45

33i. 4 Rate of questioning (easy and difficult
items) X4

332- Guessing game: Time needed to get answer.
This measure was.computed for the "easyl'l'
items only becavse there were no succcsc:
for the others

332a. 0 Time used 46

332a. 1 Mean time for two.iterms LI
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332b. l Time used for difficult items K3

340 Dynamnometer jerking pull.
The maximum pull attained during a thirty
second period. Instructions were to reach
the highest possible level and sustained
pressure was not required.

-1 . i Mean for all tria-s 70

340. 6 Increase in level attained for second
trial over level for first trial 68

341 Dynmt.rorneter sustained pull.
The lowest point to which the dynarnorneter
was allowed to drop during a 15 second
period. Instructions were to maintain the
strongest pos,,;ible steady pull.

341. 1 Total pull Mean score for n trials 71 G3 03

341.6 Increase
Score for second trial less score for
first trial 72

342 Dynamometer sustained pull under
conditions of shock (see 341)

342. 1 Mean score for three trials l N1

342. 2 Variability of performance
The absolute sum of the deviations for
each of three trials about the mean for
the trials. 18 M6

342.6 Increment while under shock
Level for the third trial less the level
for the first 15 M4

342.61 Between sessions change M 7

Me.-an level of pull (under shock
conditions) for session 1IU less the
mean level for session H.

343 Dynamometer aspiration estimate
The groups' epttmate of how well it will
perform. An estimate was made
immediately before each trial, No norms
were provided.

343a. 321 Jerking pull. Optimism 69
The estimate for the coming trial less
the mean level achieved on previous
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343b. 321 Sustained pull. Cptin.ism 81
As for 343a.321 above, except that
estimates were made for the sustained
pull.

344 Dynamomneter aspiration estimates when

antiripating shock

344, 32Z1 Optimism of aspiration (see 343. 321) 14 M3

345 Dynamnometer. Comnparison of
performance under shock and'non-shock
conditions.

345.7 Decrement with shock 17 1\12
The difference between the -re-shock,
"warm up' performance (3 1i. 1) and the
mean of the three performances under
shock conditions.

345 71 Imrnmdiate shock decrement. t6 M,
The difference between the pre-shock
performance and the first shock
performance.

350 Interests: Speed of ranking preferences
Time required to arrange eleven choices
in order of preference,

350.0 Speed of ranking 50

351 Interests: Speed of voting
Time required to weight preferences
(350) by dividing 100 votes among them.

351.0 Speed of voting 51

352 Division of Inter-est votes.
,tter ranking eleven alternatives in

order of preference the group was
asked to divide 100 votes among them.

352,71 Concentration of resources 86
The extent votes were concentrated in
high ranking preferences as measured
by multiplying the number of votes
assigned to an item by its rank in the
preference list.

35Z. 72 Inconsistancy of decisions. 87 J7
The extent that the rank cf the nurmber
of votes was inconsistent with the rank
of the prefez'ence assignments. Measured
by subtracting the votes given each item
from the votes given each item ranked
hikh'r; then surnming all" n~g5Eive values.
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353 Interes9t, Group choices

353.7 Socialized 
J6

The sum of ranks for the alternatives
requiring most interaction divideC WY,
the sum of the ranks for those requiring
least.

360 Card sorting. Accuracy

:,;un',.. c ta k tbh required

conditinns

360.0 Accuracy score 47 K7

361 Card sorting. Speed
Time taken to complete the task. A

maximu uof six minutes was allowed.

361. 1 Mean time. Tiime used divided by

number of correct stacks. 48 1K6

361.6 Improvement score.
Time for session III less time for

session I 
K5

370 Discussion. Speed of ranking preferences

Time taken to arrange activities into

order of preference.

370. 1 Mean time per preference ranked 49 HI

371 Discussion. Rank of situation preference

Rank assigned each situation in terrns of

Liking for it, following a six minute

discussion at the close of meetings I and
LI.

371a., 4 Rank of preference for constructionsitution 62 04

371b. 4 Rank of preference for Group Judgment

situation 
63 G7

371c.4 Rank of preference for Attitude

aituation 
64 G6

371d. 4 Rank of preference for Guessing Gamne

situation 
88

371e.4 Rank of preference for Dynamometer

sil*a•ion, 
59

3717 4 Rank or prelerelne for Iterests

u itutto n 90

I 371S. 4 , ank Qf Preference for 'C-ard S~or'n

situation- 36 -- 91



371h. 4 Rank of preference for Jury Judgment
situation G8

371i,4 Rank of preference for Crypts situation G5

371. 7 Discussion. Verbal-motor preference
ratio.

The activities of session I1 were classified
as to w.hether they involved primarily
verbal tasks (31, 32, 38, 40) or motor
tasks (30, 34, 3Vi). The ratio of the
former to the latter was then computed.

380 Jury Judgment. Volurmn of argumentation
The time taken to decide upon a verdict.

380. 1 Mean for two cases H3 N3

381 Jury Judgment, Suggestibility
Measure bf the extent and way the
group was inlfuenced by argtrLments
presented to it after its f~rst
decision was reported.

381. 1 Suggestibility I. The mean amount of
time used to entertain an argument
presented aftcr the orginal decision, IH-6 C2

381.2 Consistency of suggestibility. The
variance for the distribution of scores
used to compute 381. 1. 12 N6

382 Jury Judsment. Votes on original decision.
Count of votes for the verdict, opposed to it,
and abstained. -

382. 1 Suggestibility Ii H5 0l
The percent of votes switched in the vote
following the last argument heard on a
case, in comparison with the original
vote in the case.

382.4 Unanimity of original decisions 1. H4 N7
Numnberof votes cast with the majority
divided by the total number of votes cast.
One total was computed for the two cases,
heard fn each session.

382..11 Unaninity of original decision; I II NS
For the first decision in each PA•s. the
num-nber of minority votes was subtracted
from the majority. This was divided by
the total numnber voting,
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385 Jury Judgment. Group shtit score
The number of arguments presented
to the group.

385.0 Suggestibility III. 13 NZ
Total urnber of arguments heard.
(up to 3 per case unless decision
reversed earlier)

385. 4 Jury Judgment. Suggestibility IV, H7 N4
The mean time spent in reaching
decisions following argumnents meant to
change the decision divided by the time
spent in reaching the original decision.

387 Jury Jirdgrnent. Relative influence of
logical and of authoritative arguments.

387.4 Logic-authority influence ratio. H3 N5
Mean time spent in discussing logical
arguments divided by mean tirne spent
in discussing authoritative arguments.

390 Target Throw. Number of trials made.
The number of dots found in a carbon
paper inserted behind the target - i.e.
the number of times the target was hit.

390.0 Number of throws 02 M8

390.71 Discrepancy score J2 NI
An empirical score assigned on the
basis of number of times the group
4ctually hit the target in excess of
their allowed ten throws.

391 Target-Throw. Actual score.

392 Reported score.
Score which the group reported it had
earned in the Experimenter 's absence.

400 Crypts. Number for which the correct
key was discovered,

401 Crypts. Number of words deciphered.

401.1 Rate of production J6 L7
Time 4ivided by number of words
correctly deciphered

402 Crypts1 Time

402.0 Time saved. J7 L8
The difference between the tet-l time
allowed the group and the tine that it
took in solving four crypts completely,
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411 Leadership selection. Number of
candidates nominated.

'21.1 Mean number of group members
nominated and voted on in the first
ballot at each election 3J5

412 Leadership selection. Number of
ballnts taken

41Z. I Mean nu-ber of ballots required to
select a leader

413 Leadership selection. Record of
votes received.

413.7 Index of original agreement. J3
The mean percent of votes cast which
were received in the first ballot by the
person elected leader,

"$A
W3
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CHAPTER IV

The Group Dimensicne Found in the First Session

Before correlations are made for factorization one needs to give
attention to scaling, normality of distribuation, Linearity of correlation plot and
tt-_6t-retest reliability of the measures made. No conspicuous abnormalities
were found in the conditions governing correlation and most variables were
scaled down to a fifteen point scale before product mnoment correlations were
calculated.

The problem of test reliability is a difficult one, Since groups are
urlikely to have the stability of individuals we should have preferred consistency
(split half) coefficients to stability (test-retest) coefficients, but there could not
be obtained, by the very nature of certain tests. However, it was important
to get reliabilities whenever possible for in understanding the factor structure
we badly needed (with these presumably low reliabilities) to be able to correct
the loadings for attenuation, in order to glimpse the true pattern. It must be
mentioned at the outset, because it is of interest to group dynamics apart from
factor analysis, that the reliabilities of group performances were low, as
indicated in Tables 8 and 9.

Let us, however, first describe and define the variables correlated
for the first, officially leaderless performances of the neonate groups. They
are listed in relation to other sessions in Table 7 - The variables having an
entry in the first of the three columns after the titles.

Factorization of the correlation matrix (not reproduced here on account
of its size) carried out by the multiple-group method (4) resulted in 15 factors
before residuals became negligible. Rotations, carried out by the single
sectional view method, gave an unimprovable simple structure after 18 over-all
rotations. The simple structure this obtained, in teams of percentage of
variables in each ;0. 10 loading hyperplane, is not quite as good as in individual
personality factorizations with populations of the sanme size, but was as stable
as it could be made.

The Rotated Factor-Matrix (actually a reference vector matrix) is set
out in the appendix, while the following pages contain lists of the significantly
loaded variables in each factor, together with a brief interpretative description
of each.

It should be understood that the sormewhat unwieldly titles used for each
factor are meant to be contingent -- the real label is the factor number at least
until further evidence permits clear interpretation. The verbal racfir label here
is an attempt at maximum description in a few words and only where relatively
high confidence of meaning is gajed does ii become interpretive. It should be
noted that in the following descriptions the verbal labels have already been
inverted to agree with the sign of the loading in the particular factor. For
example, if "Preference for the Dynamometer" has come out with a negative
loading it is written "Dislike of Dynam-ometer" and a negative loading in Surgency
causes the variable to be described as Desurgency. A similar procedure has
been carried out in all the succeeding factor pattern tables.
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Factor 1. Vigorous Unquestioned Purposefulness
-vs- Self-conscious Unadaptedness

Variable Descriptive Title* F actor
Matrix No. L cadixg

7 PTM Adventurous cyclothyrnia (H) .69
70 Dynamometer jerking pull: Tot&] pull .68
63 Discussion: Dislike for Group Judgment Situation* -. 65
15 PTM DeMiberate WYill Control (Q 163
6 PTM Positive Character Integralion (0) .62

89 Discussion: Preference for Dynarnomete: Situation .61
4 PTM Dominance (E) .51

11 PTM Polished Fastidiousness (N) .46
12 PTM Calrn trustfulnessV,(0), -. 46
3b SR Felt acceptance by other group members 43
16 PTM Lack of nervous tension* IQ 4 ) -441
30 PTM Wide range of Independent seLf-sufficiency (Q2) .41
40 SR Commonness of purpose .40
83 CR Many "principal" leaders . 36
37 SR Members do feel free to participate* 32

*The title shown here is not necessarily the same as that shown for the samne
variable in Table 1. In this and the following factor loading tables, the
descriptive title will in all cases desc rihe the performance of the group, with
regard to the variable being measured, which goes along with the positive pole
of the factor. Wherever this change in title has been made, it has been indicated
by an asterisk (*). The sign of the correlation, however, has not been chwiged.

Three characteristics combine in this factor: (1) Popula-ioni
personality characteristics of adventure, vigor, dominance, purposefulness,
orderly, willed application and freedom from anxiety (H, E, G, Q N and 0-);
(2) Self-ratings in the group of feeling accepted and of working to -common.
goal; (3) High performance upon, and a liking for, coordinated vigorous action,
with dislike for discussion and ill defined tasks ("Group Judgment"). It
resembles Factor V in the Wispe study (9) and, by total sense but not marker
variables, the factor of "vigorous, self-willed order" in national culture
patterns (2) (6),

The most likely explanation here would seem that the group
performance and the feeling of acceptance in the group arise primarily from the
inasaction of personalities having these personality factors..

Factor 2. Immediate High Synergy
-vs- Low Motivation

Variable Descriptive Title Fac tor
Matrix No. Loading

9 .P5M Lack of paranoid suspiciousness* (L) -. 85
75 OR, High degree of leadership .63
76 OR High degree of group orderliness . 53
79 OR Low _egree .1 frustration -. 53
78 (CR High degree of we-feeling .50
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16 PTM Low amount of nervous tension* (Q ) -. 49
3 PTM High level of ernotional maturity (Cl .47

12 PTM Low level of worrying, suspicious anxiity* (0) -. 4ý
9) OR High level of motivation . 46
73 OR High degree of group organization .42
71 Dyn-zia_,eter;: 'High score'on sustained pull . 40
1 4 ~ PlTM Low level of independent delf--ufficjency* (QZ) -. 35

OR High degree of interdependence .31

Essentielly here we have a collection of observer ratings such as would
be irmpli-ed by our hypothesis of synery7. The group appears highly rnotivated,
cohesive, and desirous cf a high Uegree of leadership, "Sustained pull' 4s
perhaps the performance which would be expected most directly to reflect sirpie
high general motivation,

Again, however, the highest loeadings are in population characters and on
general principles we would therefore expect these to be the "cause' of the
associated group performances. Personality factors of warm-heartedness
(L, freedom from paranoia), emotional maturity, and freedom from anxiety and
nervous tension are here -thrown together, possibly as a second orde: factor.

Our hypothesis will be that in neonate groaps the immediate determiner cf
the synerU level is the population peesonaT17Tlove1in £r eedom from- paranoia

ener.a emotionali !, anxiety and tension. It is interestiRg that the access o
s,-rergyf shows itself so early not only in we-feeling and motivation but also in
or'&erliness and the development of leadership.

Factor 3. Democratic, Explicit Procedure-orientation
- vs- Horde Ur'giency

V mriable F actor
Matrix No. Dc.criptive Title Loading

93 OR Much concern with procedure .90
75 OR High dc&ree of leadership .63
73 OR High degre, of group organization .62
52 Construction: Much time spent in planning , F6

85 intreifs: ?emrnbers show much persistence in individuality* -. 54
77 ORHih 3ele of freedom of group atmosphere .46
84 Interests: Ltov decrease in variancedf individual investments

investments about group preferences* -. 44
91 Discussionz Dislike for Card Sorting situation -. 43
8i Dynamometer sustained pull: Optlm-ism of aspiration 4z
35 SK Many members rated to making significant contributions , *i
92 OR High dea ee oa motivatidrn .?t
89 Discussion: High praferenice for Dynarormeter situation .37
78 IR Higb gree of we-feeling .37
68 Dynamometer $rking podl: Much increase with practice 37

This has several variables expressing ozee-weaxS~g of the terim demnocra-
tic: consern with procedure and planning, participation of several sulnificant
indivwuads, frcedom cd group atzmosp•hore (observed, but not sign•-ficant in
self ratings) and in preservation of indivlduality of opinions despite group
discussion. On the other hand sornc observers have offered the -nterpretation
that groups high in this factor lack concern with and co¢idenee about, a goal,
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with the result that they expend an inordinate amount of energy in "mraintenance

synergy". Whatever the interpretation we see on detailed examination that the

validity •f the rating on proc.-duzc i.- z ,-pporte. 1--7, --h loading of the actual

measure of time spent planming. This emphasis on procedure seems related

also to leadership and organization development, to optisisin on dy-narnorneter

and to dislike of the exacting task of card sorting. These latter give it a

slight resemblance to a former factor (9) of Easy verbal activity -vs- Fortitude.

At the negative pole is a marked 'horde" pattern (3) wherein individuals change

their opinions toward those of the group, show increase in homogeneity, and

throw themselves into tasks with a sense of urgency and without preamble. The

factor has only very slight relation to per"..nality factors, (C and M), and must

be considered to arise largely from a group structural character of institutional-

izing procedure, for this is loaded 0.9.

Factor 4. Schizothyme Rigidity
-vs- Conformity to Circumstanct.;

Variable Factor

Matrix No. Descriptive Title Loading

59 Construction: Not optimistic in aspiration* -. 80

58 Realistic in aspiration 78

61 1 Low absolute level of aspiration* . 73

53 Do most of planning before trial i , 53

1 PTM Friendly cyclothymia (A) . 37

31 PTV Narrow range of Deliberate Will Control (Q 3 ) -. 34

89 Discussion: High preference for D)ynanmometer situation . 33

33 SR Wlsh to retain few of present members in future meetings - .32

15 PTM Low level of Deliberate Will Control (Q 3 ) -. 31

This factor is probably of less significance than its rank order indicates,

because of spurious correlations among three construction-aspiration variables,

which should fall lower in the factor. Its central feature is a schizoid like high

and unadaptable aspiration level (also in the dynamometer), with rigidity also

in starting with little planning and in failing to reduce planning when it proves

unprofitable. There is also evidence of low orderliness of procedure but

satisfaction with co-workers. Since this factor has the highest loading of the

population measure of schizothyrnia (A-) it may be that the whole pattern is to be

ascribed to a sumnmation of such personalities.

Factor 5. High Intrinsiz- Synergy
-vs- Low Intrinsic Synergy

Variable 
Factor

Matrix No. Descriptive Title Loading

41 SR High rated integration .8Z

4Z SR High satisfaction with overall efficiency .70

39 SR High optimism for group's activitieb .57

36 SR High rated enjoyment of the group's activities .54

40 SR Much commonness of purpose .52

38 SR Members tended to feel accepted by the group .49

37 SR Members did not feel free to participate* -. 35

81 Dynamnorneters-auif"iled pull: High optimism of aspiration .34

27 Tr Wi i range in Polished Fastidiouuness (N) .32

71 Dyemometer sustained pull: High total score .32

70 Dithmometer jerking pull: High total score .31

80 OR High-degree of interdependence .30
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While the measures from the sociornetric area tend to overshadow the
others, this factor relates every panel of measurement in the present experi-
rnent. Because of this we have rejected the possibility that it might be an
artifact arising from some common response set, or treatrrent of the Likert
type continua items used in the ratings, though such an arti'act may have
served to elevate these loadings,

The three items loading the factc-: highest have no other sigrificant
loadings in the entire matrix. What they seem to have in com-morn is an
inmmediate enjoyment ot the group life itself (though the socior.etric ratings
of actual individual.s do not comne here). That the ratings 'represent more than
a subjective fueling, however, is attested by the observer rating of gro;vp
interdependence and by the Cynamorneter performancea which we have fcund
before to be good indices of group motivation, There are slight personality
agsociations with large scatter on both "polished fastidiousness" and dominance,
which might mean less individual competitiveness (e.g, for leadership) than if
the group were homogeneous,

However, though w.e are dealing with a syneir-g level pattern, akin to
that in factor 1, it seems difficult to ascribe it similarly to personality levels.
It must arise from inter-relations of persons which generate in sorr.e groups
a higher level of gregarious satisfactions than exist in others. This source
of synergy clearly corresponds to what we have called in our theoretical
a nalysis (1) intrinsic asynergy i.e., that synergy which arises from the stirnulus
of social conftacts theimiselves, and which has also been noted in group data by
Hernphill (12). The heart of this factor seemns to me to he a warm smoothly
functioning group process characterized as inteT-dependence ifn the observer
ratings. Resulting from this the members feel accepted and do well in perfor-
mance. I do think that the personality factors found here fit beautifully and
indicate that this integration and interdependence results from a lack of compe-
tition for intra-group status.

Factor 6. Intelligent Role Interaction
-vs- Low Morale I.

Variable Factor
Matrix No. Descriptive Title Loading

1 PTM High Friendly Cyclothyimia (A) .51
22 PTV Higb Variance, Surgency (F) .50
29 PTV Hip Variance, Radicalism (Q) . 50
22 PTV "Positive Charicter Integration (G) .45
54 Cro.p Judgment: High level of accuracy .4,5
Z3 PTV High 'Variance, Adventurous Cyclothyrnia (H) .40
60 Construction: Little difference between aspiration estimats* - . 40
12 FTM HijhFlevel of Radicalism (a,) .38

2 PThM High level of Intelligence (B) .36
52 Construction: Little plannings-, -. 35
85 Interests:.. Members show increased preference for the

group's choices .35
70 Dynamorneter jerking pull: High total score .33
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The characteristics of this factor are a high mean in population
intelligence, intellectual interest (possibly radicalism) and cyclothyrnia; a
high scatter in as many as four other factors* a "good" performance in some
group work, notably judgment and coordinated action on the dynamometer.
\ 1a. 6d 60 in this context may indicate refusal to disregard reported norms
in consequerncy of a single experience and 52 a quick resolution of problems
of organization.

Thiis factor has considerable resem.blance to the largest in our earlier
pilot study (9), there labelled Inte~ligent "Esprit de corps"1 or Morale I.
There is the same propensity lor intellectua problems, the same intelligent
mutual understanding without time spent in discussion (coordination) and the
same adaptability, both in group aspiration (10) and the adjustment of
individual 7.nterestat.o those roached ia group discussion (85).

Our hypothesis then, which was that these characteristics might arise
from a higher intelligence level in the pop4ation, is confirmed here to the
exteat that Pers-onality Factor B is significantly loaded, as found in no other
syntality factor. However since the higher loadings are in vartances the
possible modification must be considered that this higher "group inte-ligence"'
arises not only from higher mean population intelligence azd informaticn but
also from more varied group resources and better I:role dificrentiation".

Factor 7. Democratic "Savoir fairell
-vs- Lack of Self Possession

Variable Factor
Matrix No. Descriptive Title Loading

47 Card Sorting: High number right .7679 OR Low degri of frustration -. 45

48 Card Sorting: High rate of completion* -. 43
18 PTV marrow range of intelligence (B) - .36
89 Discussion: Lowipreference for the dynamometer situs-

...tin -. 34
74 OR democratic type of leadership technique .34
Z0 PTV wide range of dominance (E) .34
31 PTV wide range of deliberate will control (Q )r.34
43 Guessing Game: Ask few questions for "easy items* - . 32
38 SIE ci•irs do not feel accepted by the group -. 31

8 PTM Members tend to be tender-minded, not hard headed
(.31

7Z Dynamometer sustained pull: Show increased success
with practice .31

11 PTIA High level of polished fastidiousness (N) . 30

"The group pezrormances o'atstanding here are those which benefit
"-th. ouah individuals acting on their own but with awareness of the needs of

Sothers and with conscientLiousness, Their success comes not from warmth
.. of Immediate interaction but from group values in týbe individuals which cause

them to act appropriately in isolation. Performariceu at. mhurried economi-
cal of words but effective. The members are rated as unfrustrated and
satis/ied with co-workers but they do not feel themselves as highly accepted,
while the Iladership procedures are democratic and permissive.
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A similar factor, involving good guessing game performnance, a similar
dislikc of phyeicai performance, high interest in polished, esthetic activity,self criticisnms, and insusceptibility to emotional appeal %ý,Qa,! found in the
pilot study (9) and called "Fri•endiy Urbanity, savoire faire -vs- lack of group
self-possession". Some observers have wished to call the present factor
"Laissez faire" -vs- control of indiv-duality. The present title is a compromise,
intended to express a bi-pclarity between independent group respecting action,
which is one essence of democracy, and some degree of regimentation required
by lack of self possession. It remains for later research to investigate the
relation of the two independerdnt dimensions of democratic organization found here--
that opposed to urgency (Factor 3) and that opposed to control of individuality
(Factor 7) -- to the definition used by Lippitt (13) and Lewin and presumably
comnbining these and other meanings of democracy.

The origin of the present pattern can scarcely lie in population
personality means, if the loadings of the latter should prove, even with other
rotations, to be no higher than here. Yet it is striking that the group character-
istics are just those ont would expect to be associated with personality factors

I- and N.

Factor 8. High Verbal Interaction

Variable . Factor
Matrix No. Descriptive Title Loading

5 PTM High surgency (F) .60
63 Discussion: Preference for Group Judgment .56
71 -r n amoh er sustained pull: High total score .57
69 " jerking pull: not optimistic . 52
88 Discussion: Low preference for Guessing Game* -. 39

7 PIM High level of Adventurous Cyclothymia (H) . 36
77 OR not a free group atnosphere* -. 35

This is almost certainly a factor arising from a personality factor --

surgencyo The preferred activities are those involving talking and the high
sustained rope pull might well also spring from the highr'primitive passive
sympathy" (2). It is noteworthy, in view of NtDougall's theory of extruvert
authoritarianism (14) that this factor contains a negative loading on freedom of
group_ atmosphere.

Factor 9. Recklessness

Variable Factor
Matrix No. , Descrlptihe Title Loiding

86 Interesta: Group concentrates its resources (votes) on
'it highest preferences -. 87

87 Intsresta: Few incohstazcies in group decisions -. 81
51 XSwiestU: Short time taken to cast votes* -. 59'
91 Dascussfn: Low preference for Card So-rtLng -. 43
69 2r )erking pull: Not optimistic -.- 36
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Some• raising o the top loadings has probably occurred here Through
mneasures being derivative from a single situation. The high groups tend to
perform the interest ranking quickly, to concentrate interest on a few
alternatives only and to change little from the order assigned earlier. Together
with the low optimism and the failure to improve on successive dynarnoineter puiis,
as well as the high level of personality factor I, this suggests a kind of reckless-
ness, but requires more variables to clarify.

Factor 10. Group Elation -vs- Group Phlegm

Variable Factor
Matrix No. Descriptive Title Loading

45 Guessing Ganwe: Slow rate of n',JstinninS . 60
46 Short time taken to get ''easy' answver* -, 57
78 OR high degree of we-feeling .46
77 OR high freedom of group atmosphere .43
70 Dyna{ mometer jerking pull: High total pull . 43
26 PTV WideivariaEnce in Bohemian Symbolic Aggressiveness

(M) .39
92 OR High degree of motivation . 38

80 OR High degree of interdependence . 36

This is a psychologically consistent pattern of behavior involving a slow
rate of questioning, probably a result of the group's taking time to consider
and formulate its questions, a quick arrival at-the solution, high we-feeling,
motivation, etc. It cannot be accounted for by any population characteristic
present in the matrix. Our hypothesis is that it is a situationally engendered
excitemnent or elation level.

Factor 11. Homogeneity of Emotional Maturity

Variable Factor
Matrix No, Descriptive Title Loading

19 PTV Uniform Emotional Maturity (C) - 94
69 Danometer jerking pull: Optimistic aspiration estirnate .60
q4 Random num er .41
72 xnmzosneter sustained pull: Improvement with practice .38

Perhaps we may infer from this factor that when members are more
nearly of the samn level of emotional maturity they tend to have more cenfidence
in each other (as shown by higher aspiration in a real situation) and are able
to learn better. At least it ýs ev.dent that homogeneity of emotional maturity
is an important independent dimension, though its full associations can scarcely
be gUlimpsed with the limited related variables here.

Factor 12. Disregard of Qroup
-vs- Acceptance of Group Goals

Variable . Factor
Matrix No. Dacriptive Title Loading

62 Discussion: .Pref erence for Conftruction Situation .80
90 Di3scu-ii.,: Low preference for Interests Situation* -_.41

77 (JRrete group atnmosphere .40
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4 PTM Dominance (E) .38
Interests: Members show increased -reference for the

group's choice .38
47 Card Sorting: Few stacks correct* - -37
71 rynarnometer sustained pull: Low total score 5  -,34
64 D5i-scus3ion ILow preference for Attitude situation -. 31

Although loading. below 40 can only be accepted as suggestive and not
as of definite significance we may iinclude several in these last few factors of
-naailest -vaziince in order to help our tentative interpretations of the total
pattern. Here the high groups like construction, dislike attitude, interest
and group judgment discussions, and ere poor at performances requiring
coordination. There is a suggestion of dominant individuals yet of tendency
to modify opinions toward the group. Experimnepters with experience in observing
many groups, high and low, are inclined to interpret this factor as an evasion
of group life, associating the construction preference with impersonal activity,
dawdling and horse-play (for which casualness the dominance may be a pre-
requisite): It seems a condition in which the individual has not really accepted
the group as a means to his ends; and has some similarity to the Withdrawal
factor in in the pilot study.

Factor 13. Frustrating Temperamental Heterogeneity
-vs- Morale from Homogeneity

Variable Factor
Matrix No. Descriptive Title Loading

2.4 PTV High variance in tender-minded sensitivity (I) .62
25 PTV High variance in paranoid suspiciousness (L) . 54
26 PTV High variance in bohemian symbolic aggressiveness

(W) .47
71 Dynamometer sustained pull: Low score* -. 44
49 Discussion! Slow speed of ranking preferences .41
64 Discussi Low preference for attitude situation -. 40
34 SR Mahy members rated as hindering the group's progress .. 38

Here we find the existence of wide ranges of individual differences on
the personality traits of tendermindedness, suspiciousness, and bohemiainiis
associated with poor performance on the sustained dyramometer pull,
learning thereon, taking a long time to reach decisions in the Discussion
situation, a dislike of the Attitude situation and a reported feeling that many
members hindered th. group process.

The performance measures he.re seem fairly clearly to be consequences
of the persoamlity variances which load the factor. These may operate by making
it difficult to achieve agreement wither as to goLls (the slow speed of ranking
may biedue to this> or as to how to achieve them.

The factor appears to be worthy of c areful consideration on the part of
those people concerned with assembling teams or work groups, such as small
ship or air crews. Thus, grouping people who are alike whether they are high
or low = these three traits, could be e"e cted to result in a reduction in the
amount of "personality conflict", as well as in misunderstandings which result
from the different perceptu4l systems associated with different ranges of these
scales, and which lead to loss of effectivexass and to accidents. It may be worth
pointing out that the fact that these are variance, rather than mean, scores would
allow this kind of classification to be done with essentially no attrition.
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- Fact-or 14. Diffidence in Internal Communications r

Variable Factor
Matrix No. Descriptive Title - Loadings

52 Construction: Low amount of planning -,61
-53 Planning is done predominately for first

trial 50
55 GrOup Jud net: Fast in reporting decisions -- 47
19 i' fL ow variance in Emotional Maturity (C) - 38
44 Guessing Game: Ask few questions in trying for

"diiiicu.lt" items - . 3656 Construction: Slow rate .34-" no Tcv"vl of Dominance (E) " 31

This factor has little variance but was recognized by participating
observers as one of inhibition of verbal interaction presumably through the
diffidence of ,ow donminance and large variations .n ernotiona1-rtm.atur:k,i,
Discussion activ'sy lags, but rnmnu-L activities are done qiickly, though wit.2
little planning and somewhat poor results.

A fifteenth factor, loading liking for guessing game, the presence of many
negative effectors and high H variance, also reached simnl;!e structure but had
little variance left. it is interpretted by group observers as a factor of
ana-r-ty and disruptedness, but can be regarded only as a suggestive indýiation.

9

'it
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CHiAPTER V

'he Group Dimensions ?ound in the Second Session.

It will be recalled that in order to increase the area of behavior over whiczh
our understaanding of the actionbof a factor may be gained we adopted a certain
design in patterning the distributioa of tests over the three sessions, This design
ai.-n.d to keep certain tests common to two sessions, while introducing new ones
in each session. If the former would permnit cross-session identiiication of
factors then the latter "extensionsl' would increase in each session the area of
facto-r behavior known to belong to the factor.

With this reminder of the design we shall silnply lis: in this chapLer the
fac;tors foiund in the second session and leave to Chapter VII1 the discussions of
matching. The list of overlapping variables has alre.ady be'n given in Table I
and Table 7 lists the whole urivLrse of variables,

As before, the correlations were pro aict-rnornent on scaled -scores and
the factor extraction was by t-he rnjltid-group method, This tine seventeen factors
were extracted, and as none vanished in rotation, seventeen were preserved, The
correlation rnat~rix, unrotated matrix and ritated matrix, as well as anyles armong
reference vectors are set out in the appendix. The simple structure was not so
readily obtained in this case as in the other two rotations, which may be of
significance in determining our confidence where matching fails. But the angles
azmong the factors ave all practically orthogonal.

As befure the half-dozen or so variables above a loadcing of -bout .40
are alone listed seriously, though fringe variables. down to .30 are sometimes
included for inspection. Discussion will be given here only to factors which are
not later matched with others and therefore, fully descrtbed77a~er, though all
'i71-be set out-

Factor I

Variable Descriptive Title Loading

Fl 209. 1 OR: High motivation for the group task 71
E6 206, 1 OR: High degree of we-feeling 66
F2 210.1 OR: High tension-energy level 64
G3 341.1 Dynamometer: High level of non-shock pull 64
El z01. 1 OR: High level of group organization .61
F5 213. 1 OR: Much explicit concern with procedure 56
£8 208. 1 OR: High degree of interdependence 53
E3 203. 1 OR: High degree of leadership 5z
£5 205. 1 OP.: Much freedom of group atmosphere 48
E4 Z04. 1 OR: Much orderliness of procedure 46
F4 212. 1 OR: High proportion of activity directed

toward the situational goal 42
Ji 342. 1 Dynamometer: High roean level of

electrified pull 39
16 345.71 Dynamometer: Large imrnediate shock decrement 38

Later matched with Session I, T2 and
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Factor LI

Variable Descriptive Title Loading

Li i1l6. 12 SR: Interim satisfaction with leader 82
K5 116. 11 SR-: Satisfaction with leader at end of session 63
Y%8 114. 1 SR.: Formal leader rated to have strongly

influenced group 60
Js 125. 1 S R: Group unification rated high 55
2.6 261 72 OR: High index of expressive-malintegrative

behavior 50
F6 301. 22 Construction: No decrease in amount of ti:e

sptent in planning -49
L3 109. 71 SR: I.GQA. for personal accept ance 47
K4 lZTa. l SR.: Excellence of group decisions 44
Al 001. 1 PEM: Cyclothyrne -vs- Schizothyrne (A)* -42
K7 120. 1 SR: Feels seE_;sion is "good"' 42
F8 310. 1 Group Judgment: Ac:zuracy is 1ow4 - 39

Later matched Vith Session 1, A -and

Session 3,'-TZ

Factor III

H3 380. 1 JJ: Large volume of argumrentation 64
H6 38.1. 1 JJ: Suggestibility I: Much discussion 63
A6 006. 1 PTM: Little positive character integration (G}* -58
B3 011. 1 PTM: Rough simplicity (N)* -58
.HS 382. 1 JJ. Suggestibility II: Many decisions switched 57
13 385.0 JJ: Suggestibility Ill: Many arguments presented 49
F7 301. 1 Construction: Much planzning 4-S
A7 007. 1 PTM: Self-conscious,, withdrawn schizothyme (1-)* -45
C6 006. 2 PTV: Positive character integration (G)* -45
07 3716.4 Discussion: Low rank assigned group judgment 42

Later matched with Session 3, T5 and possibly
TI F7 (-) in a triangle of matches,

Factor IV

G6 371c.,4 Discussion: Low rank assigned attitudes situation 63
B8 016. 1 PTM: Nervous tension (C )- 62
HZ .72. 4 Discussion: Prefer physi &I1-activity situations 61
B2 010. 1 PTM:.Bchemlan unconcernedness (M) '
B4 012.1 PTM: Atxiety (0) , J. .1 51
B7 .015.1 PTM: Low level ofwill-control (Q0) -49
G4 371a.4 Discussion: High rank assigned coastruction -44
12 381.2 JJ3: Tend to give equal amounts of timre,

on all arguments -42
H5 382. 1 JJ: Suggestibility IL Few decisions switched -39

Later matched with Session 3, T4'-)
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Factor V

Variable Descriptive Titie Loading

M 6 261.72 High index of expressive-malintegrative behavior 61
K2. 107. 1 Few negative effectors
MZ 300. 1 Construction; Rapid rate of -46
B6 014, 1 PT7: Low level of self-s'i.ficiency ( Q -43
C! 002. 2 PTV: Uniform level of intelligence (E7 - 42
DZ 01C. 2 PTV: High variance in bohemian uncon,.ernedness()•M, 35
Z7 206. 1 OR; High degree of frustration 35
Hi 370, 1 Discussion: Little time required to ranx five itemns - 35
1(3 103.1 SR: Many rated as clear speakers 33
L4 3Z0. 2 Attitude: Low variance in distribution of votes

by a show of hands -30

Later rcaiched with Session 3, TI0 (-) and
possibly Session 1, 718 (-) (but not a triangle)

Factor V!

M, 300, 1 Rapid zpeed of construction - 79
E7 207. 1 OR: High degree of frustration 76
A6 006. 1 PTM: Positive character integration (G) 52
I6 302.33 Construction- Inconstancy of aspiration - 46

14 344.321 Dy-narnorneter: Optimism of aspiration 35
F4 212. 1 OR: Low piopqrtion of goal directed activity - 3Z
F3 211. 1 OR: Large amount of interpersonal conflict - 30

Later matched with Session 1, T9(-) and
Session 3 T6 (but not a triangle)

Factor VII

L3 109.71 High I.G.A. for personal acceptance 51

BI 009. 1 PTM: Paranoid suspiciousness (L) 46
A4 004, 1 PTM: Dorninance (E) -46
G2 390.0 TT- High number of throws recorded 44
H6 381. 1 JJ: Suggestibility I: Little discussion of

supplementary arguments -40
05 3711. 4 Discussion: High rank assigned to crypts -39
BZ 019. 1 PTM: Bohemian unconcernedness (M) 35
H7 386.4 JJ: Suggestibility IV: Spend proportionately more

time on original decisions
than on later ones -33

K3 103*1 SR' Large number of clear speakers 31

Later matched with Session 1, T6(-) and
Session 3 T7

•* 57 -



Factor VEil

Variable Descriptive Title Loading

M, 260. 71 JJ: Index of group participation 81
L$ 321,4 Attitudes: Less disagreement in public than

in privately expressed opinions 57
E3 203, I OR: Low degree of leadership -48
C , i i"1 I 0Group Judgment: Fatspeed- of derision reachinQ -46

5 38L i 3J: Suggestibility II: 1High percent of votes switched 40
13 i 385. 0 JJ: Suggestibility 1li: Hear many arguiments before

changing decision 35
E,! 204, 1 OR: Orderliness of procedure (low) -35
M4 100,71 ICA: Sociotelic criteria - 34

k L4 320ý. 2 Attitudes: High unanimity of voting by show of hands -30

Later matched with• Session 1, 13 (-

Factor IX

J3 413. 7 Leadership selection: Index of original agreemert 81
J5 -.41. 1 Leadership: Few candidates on firsrt hallot -60
J4 .412.1 Leadership: Few ballots per election 58
K 2 37L1 4 Discussion: Prefer physical activit situations 50
F2 Z10 1 OR: Low tension-energy level . - 44
G4 37"a. 4 Discussion. High rank assigned consfruction -42

F1 209; 1 OR: Motivation tor group task - 41
H8 387.4 JJ: Spend more time {;scussing authoritative

- arguments * 37
F4 212. 1 OR: Low proportion of goal oriented activity -35

Later matched with Session 3, T13

.CZactor X

H4 382.4 JJ: Criginal decisions have strong majorities 59
C8 008. 2 PTV: Lmaginative sensitivity (1) -49
F6 391. ZZ Construction: Most planning done for trial 1 49
AS 008, 1 PTM: NQt inmaginative sensitivity (1) -40
Ii 382. 71 JJ: Unaninniity of original decision I (M-) 38
5l 342.1 Dynamnometer: Low mean level of electrified pull -34
C3 003. 2 PTV: Emotional stability (C) 33
DZ 0-10. 2 PTV: Bohemian unconcernedness (M) -31
A2 002. 1 PTM: Intelligence (B) 30
B2 010. 1 PTM: Lack of bohemian unconcernedness (M) -30
72 390.71 TT: Diacrepency score 30

Liter matched with Session 1 TI1 (-) and
S"tssion 3 T9 (no triangle)
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Factor Xl

Variable Descriptive Titlc a rLoadg

H7 386, 4 JJ, Suggestibility IV: Spend -more Lime discussing
experimenters arguntents than
in reaching original decisions 46

-1 37,L 4 Discussion: Prefer physical activity situations 43
F6 301, ZZ Construction: Most planning done for trial 1 4i
51 342.1 Dynamorcmeter: Low level of electrified pull -r40
12 381, z Jj: Tend to consider each argument for equal 39

length of time
E2 2020 1 OR: Democratic techniquae 37
L2 129. 1 Low mnorale rating following dynaamoineter - 33

4 4?2 1 Leadershdp: Many ballot-s neededto select leader 32
03 341. 1 Dynamometer: Low level of non-shock pull -31
17 34S.7 Dyramometer: M%2ch decrement with chock 30
32 391.71 TT: Discrepancy score %0

Later matched with Session 1, T14 and
Session 3, 11$-) (trian.le)

Factor XTI

A7 007. 1 PTM: Adventurous cyclotbyrnia (H) 48
A5 005. 1 P42: Surgency (F) 44
-43 I-41, I - Dynarmometer: High level of non-shock pull 44
ý3 q.1 I. I PTM: Genteel sophistication (N) 44
A3 0V 4 I PTM: Emotional stability (C) 43
76 401. 1 Cryp;s; Fast rate of production -35
A4 004,1 PTM:'Dominance (E) 34
B4 01Z, I PTM: Anxiety (C) -33
A8 008. 1 PTM: Imaginative sensitivity (I) -33
17 3t1b.4 JJ: Suggestibility IV: Spend less time discussing

experimenters argurments than
in reaching original decisions -32

f3 203.1 OR: Low degree of leadership -32
�1 31I. 1 Group Judgment: Slow speed of decision reaching 31
73 I-i. I OR: Smn-all anmount of interpersonal conflict 31

Later matched with Session I TI and
SessiotL 3 TIZ(-) (triangle)
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Factor XJJX

Variable Descriptive Title Loading

L5 0$0_ 2 Attitudes: Increase in agreement 67
D4 02- 2 PTV" Nervous tension (0) -44

?7 050. 1 Attitides: Much modification of privately expressed
• a~ttitudes following discus iian

A4 004G I PTXM{ Dominance (E) -42
07 3716:4 Discussion: High rank o-f grbup judgrc.nt - e4
J1 34Z, 2. Dynaw-o_;eter: Low mean level of electrified pull - 39
042 390.0 TT: Few illegal thrcws made - 33
MW3 110/ IGA; For personal rejection 30

Later matched with Session 1, T12 (-)

Factor XiV

16 347.71 Dynan.ometer', Irnmediate shock dectenment 52
Dl 009C 2 PTV: Paranoid ,uspit.iousness (L) -51
H3 380- 1 JJ: Low volurne of arg&-rnentation -48,=a a a-: . T.: Dierus s autnfoiLitive arguame.ts longest -47

J5 411.1 Leadership: Many candidates norniLated on first
ballot

KS 114.1 Formal leader rated unindluential -45
.4 38Z,4 JJ; Small majorities ou original decision -44

K5 116.11 Low level of satisfaction with leader (0 A0 ) -44
M5 260.71 Index of group participation -43
K1 118. 1 Meinbers did not feel free to participate 41
D5 013.2 PyV: Radicalism (Q,1 ) -39
A6 006. 1 PTM; Positive character integration (G) 37
17 345.7 Dynamometer: Decrement with shock 37

Lakter mbtched with Session 3, T8

Factor XV

A3 003. 1 PTM; Low level of emotional stability (C) -59
GS 3711 4 Discussion: Low rank of preference for crypts 46
M6 261.72 Low index of malintegrative behavior -46
C7 007, Z PTV: Adventurous cyclothymnia (14) 4?
AZ 0029 1 PTM: Intelligence (B) - 39
K3 103.1 M yan clear speakers 39
J6 401. 1 Crvrte.: Slow rate of production 58
D8 016. Z PTV: Nerv•us tetiison (C ) - 35
L3 109.71 I.G.A. tor personal acce'$tance -35
M4 100.71 I.G.A. 3b

This factor haa slight resemblancee i paftt-ns to
session 1, T4 And session 1, TZ, but these are
already matched and one in any case of larger
variance. The essential featire is a. combination of
adventurous cyclothyrrna M6 Z61.72 with low
emotional stability and sormewhat low inteLligence,
with a Liking for the crypt solutions game and c-n
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excess of rnalinteg;.ative behavior. The ciypt-
breaking game offered more scope for individual
"brillancel' than almost any other oituatiou and
B5 perhaps for that reason liked in these rather
disorganized groups of emotional and emotionally
expressive people better than the more exacting
taskst

Variable Descriptive Title Loading

G7 07L,2 PTV'. Adventurous cyclothyrmia, (5) '45
E2 ZOZ-•I OF.: Democzatic ictadersh,.p technique - 41
M6 261. 72 High index of expressive-rntu.tegrative 3ehavior ,7
IZ 3Eli, 2 J3, Spend eqvtai tirn i-n ccz•,ivderinc all airgiurnents 5

34 371a, 4 Discussion: Low ý7-, k of prefprernce tor construction 34
A 2 1'C PTM: Low level of intelligence B) -33
D3 Ol0 1 2 PTV: Genteel sophisticatiou iN) 3z

This iac'tor is also unrmatched, but the negli.bile
var'iance permits no sanctmon to att;rnptb at

-interpretation

Factor XVIIl

D3 0ol, Z PTV; Genteel sophistication (N) -60
BZ 010. 1 P TM: Low level of bohemian unconcernedness (N) -38

2E Z02. 1 OR: Authoritative technique -37
DZ '10.2 P.TV: Uniform level of bohemian unconcernednchus

"(M) -36
I8 342, 2 Dynamometer: Uniiorm level of pcfcrmarxe

u;%der shock 36
17 345, 1 Dynamorneter: Large decremcnt of puill under

- a,, abck conditions 3416 345, 71 Dynamometeý":' I~mrreciate shock decrement 33
L7 050, 1 Attitudes: Qu;.4n.tity of change 33
B6 006, 1 PTM: Memlmers'gregariously oriented (Cj) -3 z
Dl 009,7 2. PTV:,Pzaraid spspiMiousnejs (L) • 3

Later matched with Session 1, T13 (-)
the match being very, good.

The above dienulions are discussed further
after the date-fo• Sespi.n 3 i. presented,
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CIHAITER VI

The GrouD Dimensions Found in r-Pie Third Session

Tne ýdata for the third an6 last three hour session in the life of the group
Is presentied here, Again a nmlti -group factorization .was ýmade, again using
101 variables. The analysi3 also had commioin variables with the previous
sessicn, Jin~stead of Z9 as in the o~the: t'v~o ovcriran-ý, (See 'Table 7). These, are
con.-.non syntality var:iable~s, addition&!, of cou'.se, to the 32 population p4ýrsornaity

-~- variable5 -which are always common.

Thae correlation rnatri'x, unratated anid rotated matrices, irnter-vector
angle s et,: are shown for session 3 in the alnpendix..

where n a h atrýwilb .eetdSL data Withou~t co12riment,' e~xcept

wh5r 213 1ato does Mucr h axpici hocr ihpoeue6
ytig 20hon it. OR: 1~~ level ofr l eru rae, rather

G38 203,: 1 OR.: High levelnit of inerdependen7e

G6-. 20 6. I OR: High degree of we-feeling 51
G4 04 1ORMiah orderliness in procedu2!e 49

AZ- 0102, 1 PTI';" High intelligence (B) 46 L
F 3 108. 1. .- rlfn signdifcant members 42
MI 3 42_. - D~'namereter: Hilgh m-ean leve~l electrified pull

Later rnatc~hed with Session 1, TZ and
-- Se~ssion 2, T1. (Triangle)

E4 I125# 1 SR: High degree cd group un-ity -81

F1 116.,1 SR: Much satisfaction with leader performn2nce: 78
E5 115.1 SR: Debi~gna~ted l~eadier rated helpful 74
FZ2 114., k' SR:1 C'vera.1l ýinlu~ence of formnal leader (high) 70
E6 131, 1. SR.: Much s~ktisfactioii with grioup conformity (T.T., 5 £6
E7 1291. 1 SR: High Morale Iol1awing dy-nam~onetcr 5ý4
E2 107, 1 SR: F~w m~i~ve eiftectors -52

Es 121l. 1 SR: Experience rated irnp~ortant
E3 118. i SR: Mduch felt freedorn to participate -43

08 107, 7 SR: Few.am~ernbemxejected rnore than fiv~we times .'-42

G7 207.1 0RPcL.Pvv d~egre~e of im-stration -36

Later mnatched with Session 1, T5 and
Session 2, TZ.
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Factor 3

Variable Descriptive Title Loading

X4 33.14 GG-: High rate of questioning 50
AZ 002. 1 Mean Factor B, intelligence -42
K-2 3316. 1 CG: NI any questions 42
Lb 301, 1.2 Construction: Most planning done for tr'ial two -42
j3 211. I CR: Much impersotal conflict -41
31 20O 1 CR: Low motivation - 39
06 Group number 35
J? 352 ý72 Interests: Little inconsistancy in ranking and

"'n4 n~i'iry -32

A tentative match with Session 1, Factor 4 (-)
has been made

Factor 4

B8 016, i PITM: l ow nervous te4.ic- ir
B4 112. 1 PTV" Low anidety (0) -60
B2 010. 1 PTM: Low bohemian unconcernedness (M) -5_,8
A8 008. 1 PTM: Low irnaginative sensitivity (i) -53
B1 009., 1 PTM: Low paranoid suspiciousnecs (L) -50
A7 007. 1 PTM: High adventurous cyclothyrnia (H) 50
B?7 015.1 PTM: High will control (Q3 ) 48MI' 342.I DynAr-ometer- Kigh level of electrified pull 46
A3 303. 1 PTM: High emotional stability (C) 45
Li 332a. 1 CC: Fast time for easy items - 43
06 006.2 PTV- Uniform level of character integration (G) -42
AZ 00Z. 1 PTM" Low intclligcncc (B) -40

z5 013. 1 PTM: Low radicalism (Q,) - 38

A good match with Session 2, T4 (-) exists

Factor 5

L8 -402.0 Cryptograms: High timne saving score 58
NZ 385.0 J.J: Kiar many arguments 52
A8 008.1 -FPFM: High imaginative- sensitivity (I) 46
B3 C1IA PTM: High genteel sophistication (N) -41
F68 250. 1 OR: Many leaders observed 41
AOO5. 1 PTM: Low surgency level (F) - 40
L!f 301, 1 Construction: Little planning :- 40
L77 401, 1 Cryptograms: Rate of production 37
06' Grout number 37

-Matched wiWU Session F3 and Session I TB (-)
(no triangle)
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\Variahle Dezcriptive Title Loading

02 381. 1 ii" Spend much time discussing experimenter' s
arguments 59

N6 3$1. 2 Jj: Consider all arguments equally long 59
Li 3Ua, i G00. Much time used 57
ND 380 i JJ3. Spend mnuch fame to reach original decisions 49
FE6 Z50, 1 OR; Many leaders observed 51
J3 211. 1 ORu, Much interpersooal conflict - 38
KB 331a. I GG0 Many questions for easy itemd 37
C4 00- 4, PTLV: Uniform level of dominance (E) - 31
£4 25, 1 SR: Participants not rated uni-fied -31

Matched with SessioL 2, T6

L7 401, 1 Cryptugran3a: Past rate of production -52
Al 001,1 ?TM; Schizothyrn (A) - 39
B1 009. 1 PTM: High paranoid suspiciousneze (I.) 37
M8 390-0 TT: Many illegal t brows 36

-' %3 �I Interests: Rank Situations requiring l!-5s
"Interaction higher 33

C3 003.2 PTV: Uniform leve\-of emothonal stabiliwv (C) -31
K ? 33162 I GG: Ask many questions in seeking answer to

difficult item 30
02 381: 1 JJ" Spend little time discussing experimenterý s

argument's -30

Ml. Matched with Session 2 , F7 and Session 1, " F6(-)

Factor 8

M5 345. 71 Dynamfometer- Much immediate shock decrement 68
M2 345. 7 D-yarnorneter: Much decrement with saock 65
03 341,1 Dynamometer: High level of non-shock pull 51
04 Random number with N of 41 46
13 3326. 1 G00 Take little time to get difficult answerb -45

N5 387,4 JJ: Devote more time to logical than authoritative
arguments.a- 43

G7 207. 1 OR: Little frustation observed -41

MAtrched with Session 2, 714

Factor 9

N7 382.4 JJ: unanimity o:orlginal decisions 11: large majorities 66
N8 382.71 JJ: Uziin-mity of original decision I: large majorities 64
N16 342.2 Dytikhbneter; Uniform level of shock performance - 54
M44 34Zý 6 Dynaonomettr: Little increase vttfre,ýýce (shock

- auditions)
F3 108. 1 SiR: Few significant members - 36

Matched with Session 2, FlO

- 59 -



Factor 10

Variable Descriptive Title Loading

Q8 107, SR: Many members receive 5 or more
nominations as hinderers 48

EZ 107. 1 SR: Many negative effectors 41
S6 13 1. 1 SR-: Little satisfaction with way rules -

followed in target throw situation -39
-6 006,2 AT- ,. Uniform level of positive character

integration (G) -.39
5 Random with N = 80 -38
2. 300. 1 Construction; High speed of completion - 38

iI £UT. I OR: High motivation 37T56 01M1 1 PTNI' High level of seL-sufficiency (Q 2 ) . 36

$Matched with Session Z F5 (-) fiirly we1l only

:, , Factor I!

MS- 390,0 M,&r-y illegal throws 71
NI 390.7i TT: Iiigh discrepancy score 53Q7 015. a PTV: Hettrogeniotts endownents in will -ontrol(Q3 A4
N2 385.0 JJ: (Suggestibility III): Many arguments heard 45
F5 Ill.7 SR. Few receive more than 5 selecticns as friends -:42
Z8 121.7 SP.: Groups previouis experience: Had little influence

on it -37
A3 003. 1 PTM: Low level of emotional stability (C) - 36
F7 251, 0 OR: Few principal leaders observed -33
N8 382 71 JJ: Small majorities on original verdicts -32

Although lacking any clear match elaewhere this seems a fairly stable
3.nd meaningful factor. iT is clearly a iactor conii-rned wit" wni wu&u. be tz "e
equivalent of morel dependability -vs- unreliability in the individual. The
amdependable groups are also emotionally suggestible in the jury situation and
save a low percentage of sociocenters and few leadvrs. This lack of aroup morale
.a *suociated with low enotiona4 maturity in the population and a lack.ol horno-
ýenfry in the w1i42-control factor Q03 presumably rnmking a snurd-, democratic
liaccusoion unlikely.

Factor 12

47 007e 1 PTM: Low level od adventurous C.yclothyrnia (1-1) -56
A4 004. 1 PT1: Low level of dominiance (E) - 47
45 005. 1 PTM: Low level of surgency (F) - 47
{6 131. 1 SR.: High degree of satisfaction with group

co domt740
,15 387.4 JJ: Large pro~portion of time devoted to logical

arguments 40
K6 361. 1., 'Card Soflicg: Slow speed of .przng 39
Aý 003. 1 ,.. -' TMs boý level of emotional s.38llty IC)
A6 006. t ,.' -PTM: Lo. lvel, o charIct-er intqration (G) -37
F 3 108. 1 SR: Many significant mewbera 37
B4 01Z. 1 PT,& High lev4, af w;nety (0) , 36
B7 015.1 PTM; Low level of will control (0 3) - 35

Matched with Se'sion I Fl (-)la~nd
Session 2 Z'12 ( (triangle)
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;- - Factor 13

"'Variable .Descriptive Title Loading

El 101. I SR,: 1',w rated as satisfactory -75
Ji 209 1 OR1; Low motivation -55
ID 3015.2 PTV. Uniform scores on x-L11 control 'Q 3 ) - -54
L5 3 Ol 1, iConstruction: Little planting
M8 390ý 0 TT: Many illegal throws 51
Di1 009: 2 PTV; Uniform level cj i raranoid suupic.iousness (L) -50
E6 131. 1 SR: High degree of satisfaction with group

c onlorrnity 47
F5 'l. I7 SR,, Few receive more thtMfive srlections as

friends -47
Cz cot.- PIV. Wide variance in inteLliguncc (B) 39
B3 011ý 1 PTM.* Low level of genteel scphistication (N) -

G3 003. 2 PTV: Un-iform level of emct",on-1 sthbiiity ýC) -. 35
DS 016. Z PTV: Uni-form level of nervous tension r - 34
IM 6 342. Z Dynamnometer: \\ide variabi~ity in level oa

shock penriorrnance 34
0 6 Group number 34

This is a fair match with Sesaion 1, F7 ()
and Session 2, F9, but there is no trlangle

Factor 14

M4 342. 6 Dy-nanxometer: Little Linprovernent with repetition
of -r rmance -50

spent in reaching subsequent
tan original decisions 47

LZ 300, I Construction: Rapid rate of completion -42

F3 108.1 SR: Few significant members -40
Xl 062. 2 Interests: Increase uniformity of preference

strength 37
N3 380. 1 JJ: Reach quick decisions -34
M48 390,0 TT: Few illegal throws made -33
07 108,'i SR: Sociocenters for significant members -30

Thin factor has no ratch and is at present hard to interpret except as so
sort of lack of morale, with suggestibility slow speed of construction, absence
Of learning in the stress situation and lack of a feeling that there are significant
members.
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K- Factor, 15
v' aiable Des criptive Title Loading

05. Random with N of 8Q 64
M4?'- 4Z; 6 Dynamorneter. Uniform with practice while

receiving shock 53
F6 250J I OR: Few leaders observed - 0
K5 Card sctrting: Spe.ed increment (111-I) -.45
L6 301; 22 Construction: Planning done for first tri al =39
03 341.1 Dynamometer: Low level of non- shock pull -35
L5.. 3015 1 Construction, Large amount of planning 34
M2-.345.7 Dynamnorneter: Little drop when chock added -32
M8 390, 6 TTP Few illegal throws - 31

Matched Session 1, F14 (-) rand Session Z F11 (•)

The data of this chapter is discussed in the ne•. two cbaptrcise

,.'• '
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- - CHAPTER VII

Metbodclogical Considerationis in
Determining the Nature of our Factors

Be°re attt define-the dimensions which we think have emerged
stably frofm thie'rtA'earch. it is desirable to discuss methodological principles
governing factor'dtterxnination and meaning.

At this point in rezearch we would not clairn stability for factors u"less
they appear at least twice i. e. in two independent factorizations, it is trte that
this denies serious consideration of a factor whlfich, bi its very nature, changes
pattern grosslv from session to' session, yi-d ýs-ve'cy stable for the phase of
neonateness concerned, Such factors prbbabl;-exist in our. findings, but entirely
new researches with new populations on the same session or phase will be 4
necessary before their stability can be established, We are thus compelled,
until sMuitCes using the saine Variables as our own appcar el3ewhere, to restrict
outr findings, for the methodology does notd'xist-to chýeck our potentially wider
findz;: in any other way.

The methQd of locating f ctoro by simple structure is at preoent all we
have available, and on a popnlation of 90-IGO-cases as here 'it is not exact or

unambiguous, It has elements of art as well as of science. Before this study
was begiun it was not even certain whether simple structure could be attained
ii data of this kind, through the btudies on national rulture patterne suggested
it would be likely, The notion that in a group as in individuals, it is unlikely
that a single factor will influence rnor'e than a minority of any w-delv chosen
Set of characteriatics, seems borne out by our obtaining hyper- e generally
contaaing about 6b76 of the variablec, as in earlier studies,

.•ut although the principle nmay be ounid its application in this case is
rendered difficult by the hyperplanes being wider and harder to stabilize than in
many individual studies. ThiM experience may be due to being forced to take in
the end only 80 groups, though, with other conditionz sound, this number has
proved a satisiact-ory minimum in some of our other studies. That it is not

altogether satisfactory h2-re is shown by our difficulty in getting unambiguous
simple structure in about 15 rotations by the behavior of, the random variables

.whichb we introduced are usual as an empirical r-heck on our estimate of the

standard error of a loading. In the firstfactorization the highest randorm load-
ings on seventeen factors were two-in the twenties, one in the thirtiea and one
of 0-41, Apart from the'last factor extracted the distribution of two randorn
variables in the 3rd session -was similar:- (a random worked for a half size
prpuiatLon -4C groups- reached 0.46. ) It is evident that no loading of 0.40 or
less is to be taken very seriously, and this makes the hyperplane woolly. Indeed
in our last rotations we felt impelled in seeking correct hyperplancs to ninima-.ze
loadings within + 0, 15 instead of 4-0. 10 as is usually done0

(t4 •e&6nd r?&Bonl •or this unexpected wooDlassfL of the hyernel is
the low'ýrel'Uabi4,y which mrianyof-the gronip performances proved to have -

especia•l7 W it' ist18iculated '4 a stability coefficient i. e, test-retest (see
Table 9), This unreliability natiutally'ttnds to reduce factor loadings generally
whet ir-cresL-ag the prevalence of erracic loadings: There should be no .... t
to geneaHflze this statement about the prevalence of low reliabilities of all LU.25-
even thoifgh common sense might suggest that groups in general would be less
reliable than individuals -- excellent stability coefficients (10). Ic is evidently a
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featuie of the neonate group, for our findings below offer some indication that
reliability and definiteness of factor structure increase even during three
successive sessions of group life.

Before proceediuý with the matching problem let us therefore digress
for a brief space into a general examnitziion of the reliability problem. s in regard
to the n,.riable# in this research. The reliabilities of the individual tests are
well knoi n tŽrough oqter researches, as far as the 16 Pý 7,, the attitude and
Inrerest tests are concerned, The coefficients ci consistency for each form
of the 16 Personality Facto" test range from 0.50 to 0.83, and in a separate
measure of qatefficients of equivalents between the two forms they ranged from
Q.61 to -0 93. • Both forrris were used in this test, so the personality factor
measures for individuiIs reached a reasonably high level of reliability. Wh"ere
group rneans-Ifor personality factors were used the agreemnent would naturally

stles hVghe r. r,

No G rneasures were possible of the reliability of the interest lests, but the
mean stability coeificient (test-retest, with lapse LCi one month) for the attitude
tests was 0.51, (fox. individuals) and again would naturally be higher for groupsL

The xentaining reliabilities to be :conSidered are those of group perfor-
mances, observers! ratings of group structure, observers' interaction counts
q•nd sbociametric ratings. The last alone lack definite conventional measures
qf reliability, but in this case each variable was in effect estimated twice by
asking each question in two different ways , their ecp'ivalence being tested by
entering both into the factor analysis (first rnatrix)0

For example the tdegree of felt acceptance was estimated by the question- ,¶4ow

free-did you feel to bring up objections and partly formulated ýuggestions?_" and
"To what P.xtent did yuu feel really accepted as a member in this group?"

TIbe agreement was very good as may be seen by glancing at the factor patterns
(first inatrix) for the items given in the example (37 and 38 in the matrix, the
aign of the latter beins re.versed due to the direction of scoring).

The greatest interest naturally attaches to those reliabil-it-ies concerning.
whicb'o study prior to this has ever been made, namely, the reliabilities of the
performnc~es of small groups. Here the principal interest is in the performanqe
vaAables,ctzough calculations have also been made for observers' ratings of-
structure arndpbservers' ratings of interaction. Not all variables permitted
both consistency and stability coefficients, but those obtainable are listed in
Tables 8 (Consist4ency) and 9 (Stability).

Table 8

Reliabilities L Consistency (split half) Coefficients,
Consistency coefficients are available

-- on ten tests o•ly, since others could
not be split.
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(i) Dvnarnn-.eter
Session

Jerk Pull 0.564 Sustained Piul 0. 469

Session 2

Sut Cained non-shock
shock 0 705 SubLa~xied Shock rxiea: V. 60!-

S ýn-thock pull

(2 and 3) 0,752 Shock pull (2 and 4) 0.634

Session '3

Sustained non-shock
shock 0. 725 Sustained Shock mean 0. 758

Shock pull
(2 and 3) 0,701 Shock pu.l (2 and,, 4) 0. 730

(ii) Jur- Judgment
Session 2

Authority
logic 0,447

Session 3

Authority
logic 0.. 398

'iii) Guessinp Gazne
Session 1

Questions 1 and 2 0. 270 Questions for "easy" items 0.01
.Questions for 'hard" items 0.32

Rate of questioning - 0 19
Time for "ets'y items 0,03

Sersion 2

Questionsý I aiid 2 0. 151

Session._ -•

Coesoti o 1 and 2 0. 162

(iv) Construction"
Session 1

Speed ," 0'40 9 :1ýl ' ,- i n' tm )0 5
0nn (t m e 0.53Decre•e in p'annirig time 0. 34

Session 2

Speed 0. 113
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(v) Card Sorting

Session 1

Numnber of stacks correct 0.04

(vi) Discussions

Session 1

Sieed of ranking Oo 06

(vii) Group Judgmeut

Seszion 1

Speed of reaching decisions 0.24

(viii) Attitudes

Session 1

Quantity of change 0.04
Decrease in variance 0. 18

(ix) Interests
Session 1

Decrease in variance 0. 25

Inconsistency of decisions 0.08

Iv,_, csrv-r Rflna.-iw - ara .. .J on counts, jury judgment on a-l sessions)

Observers (M and 5) .. 0.94
' (V and M) Th-0AA
" (C and S) 0'.:92

Breakdown according to type of interaction

a. Integrative (1, encourages; Z, relaxes; 3, agrees)
Interest 2 (M and S) 0,594' (Vand M) 0.340 (C and S) 0. 110
Jury Judgment (MA and S) 0. 587 (V and M) 9.1364 4C and S) 0, 249

b. Clarifying (4, leads by suggestion; 5, states wishes, 6, gives infora:ation)

Interest 2 (M and S) 0. 679 (V and M) 0, 756 (C and S) 0. 747
Jury Jadginent 'M and 5) 0. C)4 IV an d M) 0. 829 (C and S) 0.83'9

c. Asking (7, asks information; 8, asks others wishes; 9, asks guidance)

Ipterest 2 (M and S) 0. 630 (V and M) 0.648 (C and 5) 0.68Z
Jury Judzrnent (M an4 S) 0.729 (V and M) '0.90: (C and S) '3.777

E. Criticism '!0, critical disapproval; 11, shows egoisrm; IZ, leads by command)

Interest Z (M and S) 0.403 (V and M) 0.386 (C and S) 0:615
Jury Judgment (M and S) 0. 336 (V and M) '0. Z89 (C and S) 0.222
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Breakdown accordirg to type of variable

Interest I (M and S) 0.795
Discusioion Situation (M and S) 0.827

S, (V nd M) 0.874

.I (C and S) 0. 838
"Group Judgment (M and S) 0.766 "
Jury Julda rnent (M and S) 0• 940

11 , OT (V and M) 0.863
"I I C a~ndS ) 0.919

Card Sorting (M and S) 0.813
2 Construction (M and 5) 0.4Z4

It will be seen that tese range lowver than- would be expected for
individual traits and that they fall lower in"the first session than in later sessions
The greatest variance, however, is between different types of performance, the
g.cu attitude and interest consistencies being con-spicuously low, whereas such
gr-oa1 , performnances as the Dynanorneter and the Jury Judgnment are tolerably

It is noteworthy that the consistcncies of group interaction counts are
Sdecidedly high, but this coefficient differs from the true split half in being an
algeennent between two difference observers on the same period, rather than an
4geemrent between two occasions for the same group. The observer agreement
ýbtinore interpretive counts represented by"integrative'l and "criical' responses
.- ltot so good as on simiple "ashing' and "clarifying" responses.

flI -

" question arises as to whether some of the reliability in observer interaction L
count variables is spurious in the sense that it does not strictly belong to a
2,-^--r.-.-actaaw•yr,-- Vst.- if an individual participates more in every way his
'u;unt'l opa specific interaction category would tend to be higher even though
observers were not in exact agreement in their cvoncepts of the categoty. ,

This was tested by comparing the between subjects variance to the between
categories variance, the -ratio being significant at the 1% level.

- -i

Test-retest coefficients represent a delay between two adjacent sessions
of one to seven days and between first and third sessions of two to fourteen days.
(The Navy grcups met on consecutive,' dys, the student groups on consecutive
w. k.s,ý "-94.the Air Forve gr'vps half on consecutir days and half every three
days). Itrnuftbe ,recognized that stabiiity:coeffici .ts in general are of two
kin'ds, those comparing a novel with a second experience and those comparing
two "second" or stale experiences. in groups our impression is that the
4tfferenp,-e .between a irst and a second exposure to a test situation is peculiarly
-ireat, for there is a d.ference not only in knowing approaches to the problem but

also & in having develop-4 modes of group organization to permit these approaches.
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Table 9

Reaiabilities 1I: Stability (Test-Retest) Coefficients

1i Target throw (Total throws) Sessions I1 and 1I1 0. 19
2, Interests, Ranking ' i and 11 0.08
3, Interests, Voting I and III 0,55
4. Cryptograms, rate of solving 11 and LI 0.43
5b Card sorting, boxes right " I and El 0. 31
6 timre per box " I and I11 0.20
7. Dynamometer, sustained non-shock II and I1 0,32
8 Group judgment, score " I and U1 0,34
9. ft " time I and K 0.25

10. Guessing Garne, number of guesses " I and i11 0.30
11. Jury Judgment, time, case 1 Ui and 1l 0. 25
12 . 11 authoritative rase " I1 and LU 0.07
13, It 11 logic " U and 11l 0122
14. T I case 2 " II and IIl 0.28
15. Construction, time I and UI 0. 25

In view of the above considerations it is perhaps not surprising that the
stability coefficients fall decidedly below the consistency coefficients, The
ntumber and nature of the performances does not, however, permit us to confirm
our hunch that the highest agreement would be between the second and third
sessions and the lowest between the first and the third, Indeed, the stability
is highest for some of the first and third relations and obvioubly depends much
more op the nature of the performance than on the inter-session distance.

.A good deal of further research needs to be done specifically on the
change of reliability coefficients in groups with age and type of performance, but
already we can say definitely that the stability coefficients are lower in neonate
groups than for individuals and that there is some indication that the consistency
coefficients are better in the third than the first session.

Returning now to the general issue of the amount of change and especially
the change in structural stability and characteristics in proceeding from the
first to the third session we shall seek evidence from other sources to add to that
of the reliability coefficients. First we may ask whether the goodness of simple
structure and the magnitude of the significant factor loadings increase as we rn'v.•
from session 1 to session 3. Although the tests for clarity of factor structure are
not yet highly developed we shall apply the two most obvious ones, as follows:
(a) the percentage of variables in the + 0. 10 hyperplane and (b) the total signifi-
cant loading per factor, assurning tharo.30 roughly represents the lower level
of significant loading (see (4)).

Corrections are necessary for the fact that the first matrix had 95
variables and 14 factors, the second 104 variables and 17 factors, the third 104
variables and 15 factors. The first is taken care of by the percentaging, the
second by dropping the tail-end, lowest variance factors in each, leaving all
with 13 factors apiece, The unequal reliabilities and natures of the variables
can only be handled by th,• consideration that all three matrices are chance t: V

samples fromn a Cox~i'non poo , ý,.variables. The- results are'shown in Table 10,

- 68 -



- T able 10

Definiteness of Structure in Successive Sessions

Session 1 Session 2 Session 3

Hvperplane Content 53%l 60% 6 2o

Sum of Significant Loadings 6.11 7.58 6.47
(total per factor for 13 factors)

Aathough the significant loading treznd is in the direction expected it is
not continuous; but the hyperp-lane fit continuously imnproves frorn one to three3
There is at least indication that fasct: stru.ctrc is iutrinsicaily clearer as the
behav-or &d more mat-ured groups is concerned,

'3) Lastly, in this examnination of "age'! trends, we have the finding,
revealed below, that good factor m.atches were much easier to find betweenl the
second and third sessions (eight of themn "triangs!e<:) than between the first anrd
second (five 'trian-vgles'•) The greatest dilficulty was found between the first
and thmrd (four 'triangles''), It would seem therefore (if vagaries of rotation
a;e reasonably constant in t three ses',ions) that neighboring sessions are
easier to match than remnote ones, and that in the second and third sessions some
greater constancy of structure is already emerging.

Our primary aim in the next chapter, therefore, is so to match factors
that we may determine those of greatest stability persisting through the three
sessions.. Our secondary aim of discovering the nature of the changes, as a
factor pattern persists from the first to the third session, can only lead in this
i-..it.4*4 31 tn nohgrvations at the level of "indications", though more general
trends of the k'nd just rated may be n-ore confidently recorded,

In the matching procedure short•yto be discussed it must be noted that
32 variables (the personality variables) outof the 80 or so variables in each
correlation sessieon are identicaltnot only in nature but in --eir actual va-lues
for all three session.,&, that is to say the populatio, 9nharacteristics themselves
rernain the same because it is the same population in any one group in the
three sessions. Consequently the correlationi among these 32 personality
mneaoures also remain the same in tbAtAhree matrices. Normally, if a factor
analysis and rotation are carried gut .faAtlessly, the factor loadings of these
varikLbles would remain the ame .on the three independent analyses -- except
in s o far as new variarnes bring them into entirely new factors. Our re'Ealt-S
in. .ed show rezy similar patterns for the personality variables on cercain
triads of factors in the three studies.

On the other hand it may be surmised that, unlike the usual situation,
where the new variables, in thu matri.% dew]1 with the same individuals as do the
old ones, the moveznmet~hezeSf;cr-popunltion to syntality yariables (aspects of
the same grou•p) creates a new *t-ructure which would not n-cessar rilv rotate
to the sarnre os'i'ton aq foFr pO_ ton variafles alone. The comnon factorization
oJf 16-tiflEy 'd p&pQ1nV^T/ dWin ?ndinTKact--llowed by a further study
in whlch,.tLey are factortd,saId wptated independently), For example, it is con-
ceivable that the same fe~uma4ty factors, or constelixticpis. ppersonality
factors, in a population could~geerate (or be associated w84),. different group
resultants (syntality chaxacterisrtics) as the group ages and organizes itself.
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One of the outstanding initial findings to e-nerge in Chapters IV, V, and
VI is that population personality characteristics are the rnoF t - highly loaded
variables in certain factors describing groups. For example, in factors with
find1 nu-mberc 3, 5, b, 8a andc 9 in the following chapter the personality variables
are clearly loaded above any other variables, to an extent that even a correction
of the other loadings for attenuation by their lower reliabilities would scarcely
correct, We have mooted in earlier thcoretical writings the possibility of such
deterzi•-nation of syrtality by population, Now we canl take up, in our final
suzn.ar-y- here, the questio, of wvhether, in neonate groups, hefnrp traditions are
formed, the per.5onalities of the com.-iponent individuals are indeed more important
than anything else in determining the group character, Before settling on tbis
conclusion, one rniust examine the question-; (a) whether tie reliabilities of these
measure3 are higher than others, thus permitting their saturations to bc higher,
(b} whether the loadings on non-personality variables rise, relatively, as the
group lives longer, as one would expect if this hypothesis is correct, (c) whether
the fýctors in the personality variables themselves look like nothing more than
second-order factors among first-order personality factorj, just as they Vould
occur among a population of individuals instead of a population of group popula-
tions

Question (a) is answered by reference to Tables 8 and 9 above. The
consistency coefficients of personality factors are not so much higher than those
of group syntality variables that the latter could in general be brought up to the
same level as the former by a correction for attenuation, In short; the person-
Clity variable predominance in som-e factors could be due to this ca"ase, but we
suspect that this is by no means t-hewhole cause. The present discussion should
be borne in mind in connection with the affect of attenuation in matching (Chapter
VIII below).

Question (b) is answered by Table 11 wherein the total loadings on person-
ality factors (above 40) are compared with those on othLtr variables for the first
tlree sessions.

Table 11

Session I Session a Session 3

Peroonality (Population Fact6rs) 55 (N2Z) 49 (NZ7) 49 (NZO)
G r,,otp Variables 55 (N61) 52 (N74) 5Z (N68)

There are thus at any rate indications that the characteristic. of the
group as such begin to emerge from those of the population as the group ages.
With these observations on the relation of the personality factor constellations
to o•ýher variable constellations we must return to ask what the personality-
con4kellatlona themmelves may mean, and particularly to examine again our
initial comment that they are likely to be second-order factors among groups to
be the same as among individuals. The answer on theoretical grounds would seem
to bt that grouping people randomnly and correlating means _-hould lead to the
same correlations as correlating the individuals (apart from sampling error),
In..,artual fact the groupings of primary factors fo•ud here are quite similar to
Ltose found in two other studies with individuals.

- .Howcvcr, even if we accept this inherent organization in the individual

a; responlible for certain cl-the group patterns it does not follow that these
cc*tsllati•os truly correspond to second-order factors. They are more likely.
to be duajn part to conta:ination of factor measures by itemns also involvin -
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other factors, which stand cut in the syntality variable constellationi detcrziinir.g I
the rotation i.e. the factors, of the total set of variables. For exarnple, high A
and F together might produce certain marked sociability behavior, which would
produce syntaiity emergents standing out as a factor pattern, Groups high in this
syntality pattern would be those which happened in their original population
endowrment to possess the combination of high A and high F. This is obviously
quite different from saying that a factor with A and F together is due to their
titna1 r'rnrtmrnination" as measures, or to even a second-order factor common
to A and F -- for A and F need have no systematic association whatever in order
to be "dra~ged into' this salient, self-defining group performance factor.

One argument in favor of this latter explanation is the frequent appear-
ance of high loadings for croup dispersion (i.,e. the sigma), on some personality
factor measurement wit'hin onrf our syntality factors -- a result hardly to be
expectcd from contarmination or second-order factor effects0 For nothing in the
nature of a dispersion measure could appear in second-order factors as estab-
lished on populations of individuals. The question as to whether this phenomnenon
therefore argues for an'hasp•-ia-T primacy of population variables in the factor
structure dues not permit of an easiy or final answer here, but it does raise some
new tlheoretical possibilities not envisaged before the discuzsion, chiefly that of
the possible effects of population personalitr combinations. The conclusionb to
be drawn on the above issues, in so far as this first study permits conclusions,
must depend on closer examninatizn of the findings on loadings etc. for pal r
factors as set out in the next chapter.

In the rmatchings of factors from different sessions which are considered
in the next chapter the ideal procedure would have been to begin with loadings
corrected for attenuation by means of the consistency coefficients, but this was
not possible as we had relatively few of the latter available. However, the
possibility of certain of the loadings actually being mn. uch higher than those set out
will be kept in mind in tne irnal interpretation. Although the considerations of ihc
above discussion have been kept in mind the matching procedure adopted has been
an entirely objective one, comparing each factor in ont -ebsion with every factor
in the other on the basis of the loading pattern in the common variables rather
than on any "feeling for the total sense of the factor' which Twoul be a very sub-
jective and deceptive criterion. Usually two or three factors in the second of the
two sessions being compared, were found to have initkal resemblances to one
given factor in the first and examination of a lengthened series of variables was
necessary to fasten on one factor match. This series of higher variables used
for matching generally included the variables loaded above 30 in both factors, but
since common variables were few it was often necessary to fall much below this.

In such cases the resemblance really rests, not on the magniLude of
loadings as such (providing they exceed significance, which 0.30 does) but o" the
agreement of sips of loadings. To a first approximation a series of eight
vaz 4bles. following the tame sign pattern has an initial improbability of expressed
by i. e, there is only one chance in 128 of its hap pening without systematic
cause More precise formulae for matching have been worked out by the present
writer elsewhere (4) tar'ing into account the number of matchable variables from
which the paired loading values are taken for examination of sign similarity. but
these are excessively complex to apply at this point and the reader can more
quickly evaluate the general degree of significance of the matches by the simpler
criterion. There are also wider, common sense considerations, such as that
the tentative acceptance of a match also depends on no other match being anywhere
near the rarme probability value, Finally, when matches were made on the above
grounds, without reading the meaning of the variables, the matches were subse-
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quently tested by examiniration of similarity of the rneza-rnŽg among* the nion-comnmon
vart~abJes. ,.The st-able factor-, for all t'hree sessiEons, aTtt-ne4 by these examina-
tions, w41 ~now be studied,

1 72



CHAPTER ViiI
Nature of the Group Dimensions found
stable in Two or More Sessions

The present chapter will restrict itself to those fourteen of the above
listed twenty-three matches which can be most ccnfidently discerned. We will
look at the "pairs' first and the. triads" last, The objectýive ýnatching procedure
described in the last chapter was carried out in both directions -- looking for
sigrifirant ]o;dincg in the Ist neries like Factor X in the Znd series, looking in
the 2nd-series for a pattern like Factor V's high varial•es i •th 1 ct

(when Y has been the prelimninary match for X). Since the high loadings of a
factor would in any case regress in passing to a new sample we never expected
the second patt-ern to be as high as the first, Thus X's pattern is in. geaeral
reduced in Y -and Y's in X, but no other factors in general have the -sign-pattern
of the high variables of X and Y.

In the first and second sessions we have:

Factor 13 on Sessicn 1 and 17 (Reversed) on Session 2, the following
be.it the oray variables with appreciable loadings on either factor,

Final Number 7

Index I 13 II 17 (-)

27D3 011, 2 PTV: High variance in genteel
sophistication (N) 30 60

26DZ 010. 2 PTV; High variance on bohemian
aggressiveness (M) 47 3b

25D1 009. 2 PTV: High variance on paranoid
suspiciousness (L) 54 31

49H1 370. 1 Discussion. High speed of ranking

alternatives 41 24
24CS 008.2 PTV: High variance on emotional

sensitivity (1) 62 21
34KZ 107.7 SR: High number of negative

effectors 38. -10
09B2 009, 1 PTM: Mean on bohemian aggressive-

ness (M) 15* 38

*There is one exception to the statement (Chapter 11) that the 32 personality
factors measures were common to all three sessions. The measure of Nt mean
failed in session I due -to clerical errors, so this loading is not to be taken as
reliable.

In addition there are indications of high inconstancy of planning in the
construction task and high development of leadership technique. Variables with
some loading on one but not enough on the other are: - Poor strength of sustained
dyn,,n-,umeter pull,, dislike of attitude discussion situatio.n, srnall increment of
suntained pull, little modification of altitudes and little immediate shock decre-
ment on dynamorneter.

This facto: has been interpreted as one of Frustration through,,.
Temperamental Heterogeneityiin,the Group, favoring stmne of conflict, dislike
of discussimo, necessity for inpf-rleadership te~chr4que andrather', poor perfor-
trrances generally,
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Factor 1Z in Session 1, 13 (Reversed) in Session 2

Final Number B

Index I : 12 II : 13 (-)

04A4 004. 1 PTM: High level of dominance (E) 38 4z
ZSD4 012, 2 PTV: High variance on anxiety (0) '19 44
5AF8 310. I -Low accuracy of group judgment -29 -1
77_7' 205. 1 -OR: H-igh freedom of group atmosphere 4'S 10

There are also indications of small increase of homogeneity of attitudes, li t tle
modification of attitudes, dislike of the group judgment test, little sense of
personal rejection, dislike of attitude discusaiom situation, good perferrnance or
the electrified rope pull and poor performance on card sortinge

This factor is best interpreted as a consequence, of high mean dominance.
There is much individuality and freedom, good performance where simple forti-
tude is required but poor performance where care and close organization is
demanded. Individuals dislike group dircussion and modify their attitudes little.

Factor ii in session I with 10 (reversed) in session 2 is also a toler-
able match, but as its meaning cannot at pr:esznt be intýll•gib'y ts1cned in brief
it will not be set out here and the reader is referred to the tables.

in the first and third sessions we have:

Final Number Ba

Index I : 7-8 I1U 5 (-)

05A5 005. 1 PPM: High level of surgency (F) 30 40
U (A 00 (. i PPM. : iA; i&9'i c advcntuar11

cyclothyrnia (H) 30 25
5ZL5 301. 1 Construction: High amount of

Splanning 25 40

08A8 008, 1 PTM: Low score on emotional
sensitivity (1) -20 - 46

11B3 011, 1 PTM: High 'store on genteel
1 sophistication (N) 30 41

79G7 Z07. 1 CR: Low degree of frustration -25 -13
47K7 360.0 Card 56rtng: Number right 40- -11
77G5 205. 1 OR: Low freedotn of group' atnosphere -09 -09
8.7F6 250. 1 OR: Few leaders observed -08 -41

In addition to these common variables there were in Factor 5 (-) low
time saving score on cryptograms (-59); low suggeutibility in jury Judgment (-52);
in Factor 7-8, high prefereboe for go-up judgment, 'high dynamo•noeter sustained
pull, high number right in card sortihg, azd low (6bs, rating) level of group
fru straio. " on.

This factor has been called, before, Democratic Savoire Faire and High
Verbal Interaction. It is government by the many and with free dscussion, ar
opposed to a single leader'with~litde discussion, 'The association with high mean
&urgency of disposition isso *ld•t'ka as to u"ýast that this is the root cause of
the dWerenee. ' , >-')&'. -
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Session I Factor 9'and session 3 Factor 6

Final Number 12
Index I : 9 1 . 6

4tLl 332a. I Guessing Game: Long time on easy
items 17 57

87J7 352.71 Interests: Inconsistancy of decisions -81 -16
43K8 331a. I Guessing Garne: Many questions on. A V

easy items 1- 17
82F6 250. 1 C3; Many leaders observed 05 J 55
0SA6 008. 1 PTM: High level of emotional

scensitivity (I) 30 -103
41E4 ý125o2 SR: Low group unity -08 -31

The above loadings are lew because few of the high loaded items happened
to be com.mon available items to both sessions, The high items in the non-cvrm'r
mon were, cn F9: Little concentration of preferences in the Interests situation
(-87), Low speed of ranking in the Interests situation (-59) and Dislike of card
sorting (-43),_ and in F6; High (speed of decision) suggestibility on Jury Judgment
(59),coasistency of suggestibility (59) and large volume of argumentation in JYury
Judgment (49) and high observer rating of interpersonal conflict.

The terrn "Fecklessness" was suggested earlier for this factor. It
expresses a group inclined to endless chatter, with no sense of urgenc/f, speed,
or point, no organization and no liking for organized effort, but friendly, There
is marked suggestibility.

In the second and third session we have:

-Session Z. Factor 3 and Session 3, Factor 5

Final Number 6b

I1 : 3 U1 : 5

13N2 385.0 Jury Judgment: Low suggestibility 49 52
ASAB 008. 1 PTM: High level of emotional

sensitivity (1) 05 46
33B3 011. 1 PTM: Low level of genteel

sophistication (N) -58 -41
ASA5 005. 1 PTM: Low level of surgency (F) -33 -40
H3N3 380. 1 Jury Judgment: High volume of

argumentation 64 28
H602 381.1 Jury Judgment: High suggestibility 1:

Much discussion 63 24

The match is good here, though A8 ii negligible in one rnanifeutation of•'
the factor. High non-contmon variables, extending the possible meaning of the
factor, are, on F3, Jury Judgment, euggestibility (Z) (5Z), Construction, high
amount 41 planning (48), Low mean WcAre on PFA and G. On F5 there is high
time saving score on cryptograms and higa number of leaders observed.

iThis factor has a resemblance to factors (Final numbers) 5 and Ba and
rnarked resemblance to Final number 6 aad it will be debated later whether 6, 9
and 10 should be run together.
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Second session Facto' 4, Third session Factor 4 (Reversed)

Final Nurber 9

11.. I 4 111 • 4 (-) _

BDB8 016. 1 PTM: High mnean on nervous tension
(Q 9 62 65

E4B4 f'iz, 1 PTM: High mean on anxiety (C) 51 60
BZB22 010. 1 PTM: High mean on bohemiaricr.n (M) 51 58
ASA8 008. 1 Z /Ir High mean on e m otionlCA

sensitivity (I) 23 53
JIMI 34.24 1 Dynamnorneter: Poor performance on

shock pull -10 - 46
A7A7 007,1 PTM: Low mean score on

adventurous cyclothyrmia (H) -09 -50
B151 009. 1 PTM: High mean score on

paranoid suspiciousness (L) 13 50

The loadings here are substantial and the match clear. The non-comron
variables carried in on the separate factors are, on F4 (session 2) Discussion:
high-rank of xttitude situaLion (b'), Discussion, high preference for verbe-l over
rmotor activities (61) Discussion; dislike of construction (-44). On F4 (session 3)
Low mean PFQ3 (will control) (-48), Low mean PFC (Emotional stability) (-45)
and long time on easy questions in guessing game (43).

This factor is evidently strongly determined by personality factors,
indeed perhaps essentially by the level of the •a4 or Nervous Tension. Groups
having a high mean on this and its associated projections on other !ýNeuroticisrn"
measures show poor morale in the stress (electrified rope) performance,
avoidance of construction in favor Lkf verbal activities and a difficulty in making
good coordinated judgments (guessing game). It is a factor of TtMorale".

Session 2, F14, Session 3 F8

"- Final Number 10

11 : 14 111:8

16M5 345.71 Dynamo'.neter: Large imnmediate
decrement oz
shock performance 52 68

17M2 345.7 Dynamometer: Large mean decrement
on shock performance 37 65

H8N5 387.4 Jury Judgment: More consideration
"given authority than
logic -47 -43

E£G7 207. 1 OR: Low degree of group
I frustration 02 -41

H3NM" 380.1 Jury Judgment: ahort period of
"arg'inentation .. -48 -11

KBFa 112.1 SR: Formal leader hs lVttle
inflnence ' " -45 '07
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This match limps with respe'ct to KSFZ but is still far beyond the fit
obtainable with any other factors, for either of these f?.ctors. Non-common
''highs" are, on F14, low variance on PFL (Paranoia) (-51), many candidates
on first ballot for leader (45), Jury Judgment, small unanimity on original
decision (-44), Low satisfaction with leader (-44), Low index of group
participation (-43) and high subjectivity reported freedom to participate (41).
On F8 we find high level of non-shock pull (56) and short total tinme in getting
to the end of the guessing game (-45), Its interpretation will be diqcussed later.

Session 2, Factor: 6 and Session 3 Factor 6,

Final Number 11

II : 6 I1 : 6

H602 381, 1 Jury Judgmnent: NMuch discussion of
"- Z's arguments 52 59

12 N6 %81. 2 Jury Judgment: Little variation in
time spent on
different arguments -05 59

H3N3 380, 1 Jury Judgment: Much discussion betore
reaching original
decisions i0 49

F3J3 211. 1 OR: Much impersonal conflict -33 -30
MZLZ' 300. 1 Construction: Rapid rate of

completion -79 -i1
E7G7 207, 1 OR: High degree of frustration 76 26
MIL3 302. 33 Construction: Little change in

level of aspiration -46 -. -22
A6A6 006. 1 PTM: High level of character

inte gnation (G) .52 .1 05

This is apart from the last item, a very good match and has the foilowing"¶!importsLI from non-comm.ron variables.. On F6 (sessions 2) High optimism of

aspiration on the Dynamnometer (35) and-low proportion of goal directed activity
(-32). On F6 (session 3) Long time in gubsing game on each item (57), High
number of common leaders (51); large numberof queztions guessing game (37),
Low group Wuty -31) and low rate of questioning (-29).

The picture is one of slowness-alike in verbal and non-verbal perfor-
mnances through deliberate, inhibited behavil-. The deliberateness, thorough-
ness, rigidity of aspiration, freedom f•ozn interpersonal conflict but sense of
frustration over group purposes could most readily be explained by the high
mean character factor (G) of the group, though in view of its low loading one
is more inclined in this case t -view 'the'factor as a syntality pattern per se.

We now coine to the more satisfying instances where A in Session I is
found to match B in Session 2, B is found to match C in Session 3 and C is
fouzýdto match A. ;'Iesah6uld be emphasized that in these "triads" the three
matches have been found independently and their joining in a complete triangle
is therefore aditional evidence of the goodness of.matches.

Triad S1 FZ, S2 Fl, S3 Ft.
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Final Number 2

I 1.1 FlIT 1:2 U:l 1:1

75 E3 G3 Z03. I OR: High degree of leadership 68 52 73
73 El 1l 201,1 OR: High degree of group

organizalion 42 61 66
80 E8 08 208.1 OR.: High degree of interdependence 31 53 58
78 E6 G6 206.2 1 OR: High degree of we-feeling 50 66 51
76 E4 G4 204. 1 OR: High orderliness of procedure 53 46 49
OZ AZ AZ 002. 1 PT.M: High mean on intelligence

(B) 24 31 46
93 F5 J5 213,1 OR: Much explicit concern with

procedure -_ 25 56 68
09 B1 Bi 009A PTM: Low mean on sufpicisus-

ness (L) -85 -05 -13
79 E7 07 207.1 OR: Low degree of frustration -53 01 -04
92 Fl 1l 209.1 OR: High strength of motivation 46 71 33
77 E5 05 205.1 OR: High freedom of group

atmosphere 08 48 04
71 03 341.1 Dynamometer: High level of non-

shock pull 40 64
03 A3 A3 003. 1 PTM: High mean on emotional

maturity (C) 47 23 -06

It is surprising to have so many available common items in the higher
loaded items of three factorizations -- only one item is missing on one factor.
The agreement among these in sign and significance is excellent in all but three
of the 13 items available, High items among non-common variables are: on
Si FZ Low mean PF Factor Q (nervous tension (-49), Low mean PF Factor 0
(amnxie ,t) (-46), on S2 Fl. Hig] (Ob- Rat) tensionenergy level (64); on S3 Fl,
High -;ciornetric rating on number of significant members (42) and High level
electrified dvnarrorneter pull (4I)-

It might seem that so many OR variables together could be an artifact
due to halo (through different states of 'benighneas in the observer, or different
obiervers). Possibly this exists, but it is not the whole story because (a)
leadership, organization and orderliness stand out from the other equally
"-approved" ratings and (b) objective test and sociometric ratings also appear
and these are -d a kind likely to result from such group structure and motivation
(4) personality factor measures are also involved and they too concur with the
results (intelligence, stability, trustful cyclothgance). Th1is factor has been
already hypothesiad to be "Immediate High Synergy" resulting from the
personality quaties.

Triad S1 F5 (-) 52 F2 and S3 F2

Final Number 1

I 1 SW IX 1:2 M1: 2

41 JS E4 125.1 SR: High group unity 82 55 81
Li TI 116. 1 SR: High satisfaction with leader 82 78
K8 F2 114. 1 SR: High indluence with formal

leader 60 70
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E £7 129. 1 SR: High morale followJng
dynarnometer 29 54

37 KI E3 118.1 SR: High feeling of freedom to
participate -35 -29 -43

80 £8 G8 208. 1 OR: High degree of inter-
dependence 30 10 02)

53 F6 L6 30i22 Construction: Most planning done "

"for trial 2 03"-49 07
34 KZ SEt2- 107. 1 SR: Small number of negative - . -. 03

IA.4CCtors Z, 5 VS[
Al Al 001. 1 PTM: Low mean on friendly

cyclothyrnia (A) -04 -42 -Ia

The last three or four va-riables exhibit poorer consistency but the
match is tolerably good. The variables not available even to two sessions which
are high in these factors are: on Si . 5, the cocionteric ratings high satisfaction
with overall efficiency (70). High optimism for group's future (59), High enjoy-
rnent (54), High commonness of purpose (52), High feeling of being accepted (49),
High optimism of aspiration for dynamnometer sustained pull (34) and High
dynamorneter jerking piull(31). On 52 F2 we find satisfaction with leader (over-
all) (63); High expressive-malintegnative behavior index (50), High IGA for per-
sonal acceptance (47), High rating as to excellence of decisions reached (44) and
feeling of approval toward the current session (42), On 53 F2 we find socio-
metric ratings Helpfulness of designated leader (74), satisfaction with group
conformity (56), Felt irnportance of experience (52), small number of socio-
centers for rejection (03:-4Z),

This factor was interpreted when it appeared in Session I only as "High
Intrinsic Synergy" i. e, high amount of energy generated by the gregarious

(intrinsic) and other direct satisfactions if the group. For it is noticable that
while this factor is strongly connectedwith both observer and sociornetric
ratings of group unity, satisfaction, and interaction it does not Ln fact produce
much performance except iow ioacings on sustained and jerk icoordinated)
dynaznozneter pull. It is noticeable also that personality factor measures (except
A) play practically no role, so this factor must be some sell-developing syntality
characteristic, unless a strong argument can be made for the A loading being
artificially low,

Triad SI Fl(-), 52, F1Z(-) and 53, FI2.

Final Number 3
/ 1" 'I : I I : 12 111 lz

07 A? A' 007. 1 PTM: High mern on adventurous
cycloth'y-ia (H) 66 ,8 56

04 A4 A4 004.1 PTM: High mean on dozrinance (E) 51 34 47
05 AS AS 005. 1 PTM. High mean on *urgency (F) 26 44 47
415 B7 B7 015.1 PTM. High mean on will control

(a ) 63 -01 35
06 A6 A6 006.1 PTM: High mean on pnitlve

character (G) 62 10 37
03 A3 A3 003.1 PTM: High'mean'on emotional

stability (C) 21 U3 38
46 X6 361.1 High speed on card sorting gamne '" 03 - -39

HS N5 387.4 Jury Judgmentw More consideration
given authority than logic - 00 -40
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K6 F3 108.1 SR: Small number of significant
members 03 01 -37

71 G3 341.1 Dynamnomneter: High level of
non-shock pull 0Z 44 -

There are fewer available common elements here and the examination
hat had to include lower loadings, which may account for some of the decline in
goodness of matching, though some improvement of rotation is also indicated as
required, In non-common variables the imported loadings are, on Fl. High
lee . of dyn..norneter jerking pull_ (68), fDirlilr- of group judgment activity (-65).
Preference for Dynamometer 61; Low PFF (-46) and sociometric rating High
corn-monness of purpose (40) on 52 F12 Low rate of production of cryptogram
solutions (-35), low suggestibility 4 (-32) and suggestions of low leadership,
speedy group judgments and more interpersonal conflicts. On 53 F12 there is
only Low satisfaction with group conformity (-40).

Triad Si F6, 52 F7 (-).and S3 F7 (-)

Final Number 5
I II I : 6 11 : 7(-) 1U : 7(-)
01 Al Al 001.1 PTIVt High mean on friendly

cyclothyrnia (A) 51 Z6 39
09 Bl BI 009. 1 PTM: Low mean on paranoid

suspiciousness (L) -06 - 46 -37
02 M8 390.0 Target throw: Small number of

illegal throws -44 -36
H6 02 381. 1 Jury Judgment: Much tine spent

discussing experimentors
arguments 40 30

04 A4 A4 004.1 PTM: High mean on dominance (E) 06 46 29
54 F8 310. I Group Judgment? High accuracy 45 25
21 C5 C5 005.2 PTV: High variance on surgency(F) 50 01 06
C9 D5 DS 013 A FTV. X. 1 v

or radicalious (Q1 ) 50 -10 -09
60 M1 L3 302.33 Construction (Questionable)

Inconsist',ncy of aspiration -40 28 2Z

There is an unfortunate absence of available common markers at key
points in this triad and the match of 6 with the two 71s is not as good as their
mutual match. Further research must be done on the best simple structure
position of F6.

-The factor is primarily one of cyclothymia of personality, with freedom
especially fr'_"w paranoid schizoid trends, This is associated with accuracy in
group judgments (freedom from prejudices', nd fairness on the target throw but
with susccptlbility to immediai ;moton-al •ppeals on the jury judgment. This
respoa4e to emotional appealp rather than to crooked thinking is typical of the
cyclothýmne as contrasted with the schisothyme. The factor was called earlier,
as sketched in Wisps's study (9 ) Intelligent Role Interaction -vs- Low Morale I.
Important non-common high loaded variables are: in F6 High v&riance on Fl, CI
H and G, High p-tan on 0, (Radicalism) (38) and B (Intelligence) (36), and small1
anuoit'of planning oc co6atruction (-35) and good coordination on jerking pull
(35). On SZ F7 Preference for cryptagram performance (39), On S53 F7 High
rate of production of cryptopSTns and smaP volume of questiaonA on difficult
guesaing ganw itenms (-30). It 1s tbis "intelLIgent" mutual coordination, 'with

- 80 -



absence of internal fruiction and good resultant group intellectual effectiveness
which caused Cattell and Wispe to call it Morale I ( 9 ).

Triad Sl F14(-), 52 FlI(-), 53 F15

Final Number 4
I I MLI I: 14(-) I1: l1(-) Ie :15

F6 L6 301.22 Construction: Most planning done
for trial two -50 =41 -39

52 F7 L5 301.1 Constr'uction: Much planning time 61 0- 34
I5 M4 342. 6 Dynarnometer: (shock) much improv-

ment with practice 14 53
17 MZ 345.7 Dynamometer: Little decrement

when shock added -30 -32
H7 N4 386.4 Jury Judgmeent. Spend more time

on ist decisions than in E's
arguments -46 02

J3 Ml 342, 1 Dynamometer: High mean level of
electrified pull 40 14

44 K2 331b..1 Guessing Game; MYany questions on
difficalz ite nms 36 12

82 F6 250ý 1 OR: Few comm-on leaclers -02 -50
E2 G2 202ý 1 CR. Leade~-~ echnique is

authuritarian 06 -37 -03
55 G1 311. 1 Group Judgment: Slow speed of

-reach-ng decision 47 04

Again there is no great rntnber of cornmon available variables among the
higher loadings on any ofthe factors, but among the ten which exist five are good
and three more correct as to sign, If we may fall back on that c-uestionable evi-
dence ''general meaning" it gives additional matching in the sense of a 'fortitude

orale: opposed to "'taking .t, easy'. Non-common high variables are: On F14,
large variance on PFC (Emoctiona5 Maturity), slow speed of completion on'
construction. Or. F1, Preference for rot-or rather than verbal activities (45),
Low consistency oa suggestibility (-39), High morale rating following the
dy-narnoeter (3'3), Small number of leadership ballots for election (-32), Low
cheating score (-30), On F15 little spied incuement on card sorting (-45), Low
level of dynamometer non-shock pull (-35), and small number of dots on the
target throw. i

The overall meaning is much like that of the "Fortitude morale" factor
in Cattail and Wispe's pilot study'(9) i e. fortitude and good pertornance in
ahbk, plodding concentration on donstruction and dilficult questions, better
tolsration of motor and calculating tasks in1stead of preference for easy verbal
activities, integrity in cheating situations and insusceptibility to suggestion.
There is a kind of masculine, dour morale here as opposed to preference for
verbal activities, (but without systematic internal toamtunication) and I&c k of
ability to lace stress.

Triad S1 F7 () 23 (-) and 3 F5 13(-)

, ,
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Final Number 6

II •II :7(- 11 111!L : 5.13'

11 133 B3 011. 1 PTIA.,lHigh mean on genteel
sophistication (N) +30 +58 +40

G2 M8 390.0 Target Throw: Few illegal
throws made -Z3 -30

52 F7 L5 301 . 1 Construction: Time devoted to
plalnning -03 -48 -46

04 AP3 A3 004, 1 FTM: High mean on paranoid
suspiciousness (L) +29 +09 +38

13 NZ 385,0 Jury Judgment: High suggest-
ibility; shift decision after
few arguments -49 -31

31 D7 D7 007. Z FTV: High variance on will
control (C 3 ) +34 +25 +33

Fl Jil 209. 1 CR: High motivation +02 +01 +25
25 D1 D1 009.2 PTV: High variance on paranoid

suspiciousness (12 +01 +33 +36
H 3 N 3 380. 1 Jury Judgment: Small volume of

arguznntation -64 •1l
H6 0Z 381. 1 Jury Judgment; Spend 3hort time

with E's arguments -63 -13
18 Cz Cz 002. 2 PTV: Low variance on intelligence

(B) -36 -25 -12
79 E7 G7 207. 1 OR: Low degree of frustration -45 -10 -02
07 A7 A7 007.1 PTM: High mean on adventurous

cyclothyrnia (H) -05 +45 + 12
08 ,8 AB 008. 1. PTM: Low mean on emotional

sensitivity (1) -05 -05 -33

*The values in this colunin are the mean of r' an rd I

This sixth and last triad case be considered seriously only if we accept
a notation to a new vector between F3 and Z.5 not yet set out in the rotated factor
matrix axid yielding projections mid-way bqtween ,.ý shown in our third rotated
column. One discordant variable 04, Fl, L5 then exists and-three whereappreciable loading Min'one h'k only a wea)ý loading in another,..

Contributed by non-common variables we have, on F7, many right in
card sorting task (+76), card sorting, low speed of completion (-43); on F3, Jury
Judgment low suggestibility 2 (-57) and low suggestibility 3(-49), Little planning
in construction (-48), Dislike for group judgment (-42). On F5 and F13 we find
Aow time saving score on cryptogramu (-20), High (soc. rat4 ) satisfaction with co-
workers (+36), Many sociocenters of friendship (+?0) but low satisfaction (soc.
rat. ) with group conformity (-30).

-This factor had form'erly been called "Dernqorati Savoire Faire -vs-
Lack of 3e011.oflhsaion" andi the main features & this character are still noIxe
brought out by the present additicns. The groups high on this factor know how to
run a group happily Lnd wl1. They like oe another, waste little time in argument
or formal planning,ý ar iniuggestlble, unfrustrated, azýd accurate in tasks requir-
ing reliable co-peration. The high loading in FFN "Genteel Sophistication" agrees
extremely well with the flavor cf the factor as described Mn the earlier study (9)
before personality measures were used. and may indicate that such educated per-
sonal-ltes are the source of the group behavior described in this pattern.
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CHAPTER IX

Possible Origins of Syntility Dimensions

Here we open to wider discussion the problem of the nature of the
discovered neonate group dimensions." But before entering on discussions Let us
first list and label, in convenient condensed form for ready refetencc, the factors
from th' previous chapter which seem to us of greatest stability, mainly because
of firm repetition of pattern from session to session. That the labels may some-
tim-es be ctunbersomre is less important than- that they should retain the maximum
descriptive reference, whereby they may be held correctly in mind and v-ithout
prejudice during this interpretive phase of research, We shall list them in
rough descending order of their clarity and stability, as follows:-

1. High Snergy through Leadership -vs- Disintegrative Low Morale
I SZ2, 53FP). This marks Pigh satisfabtion wth group-and 5-)th the,

leader, associated with good dynamometer performance in the sustained and the,
coordinated jerk) pu.c. It's earlier manifestation was labeled "goligh Intrinsic
Synergy''. It is essentially interest in Uihe group's existence and parpose

2. SHigh Immediate Synergy through Personalities - vs- Low Intrinsic
oýnergy H, Sl+ • ", -0+ d, +FIbu b otings iv n, wseugeeions and leadoermiap aresfg
in connection with low mean paranoid and higher mean intellingence anemotional
maturity in the group, apparently causing quicker growth of group synerg, -Per
se. This kind of synergy has been defined elsewhere as intrinsic synergy.

34 Adventurous Forceful-vess of Population -vs- Individual Insght
(S1FIE, SFI-2(-) $3F15) Theis is largelm a "personality of popueaieonss factor
on H, +, F, +1 G, + and E, + but brings in suggestions of horde dominance, prefer-
ence for and goodness at group 'athletic' performance with dislike of and poorness
at crypts and low indcividuality in discussions,

4,.-' lociding, i,,ortitudunous Moralie -vs- -Irresponsible verbality
(S!FI4E, SZ2l.IE', S3Fl5),, There is much plodding planning (but little useless

verbiage) and outstanding morale on shock and difficult situations. Performance
is slow. (Cromwell's Rump I- arlianient.)

5. *tEllec allý Eective*Cyclothyme Role Interaction -vs- LowMorale I (SlF6, SZr7(-), 53,FY7(-)), Predominantly higS"cycl/o-thyra,' hig
dominance, low paranoid and some high intelligence with high accuracy of -
groc.•p judgment, high lability and emotional suggestibility, and general excellence
on group intelilectu•al activities, especially those of unspoken co-ordination.

6. SopipticateI Democratic Determination -vw- Lack of Group SelfPossession (5IF7, S2.F3(-), S3(.B()•High score on the per'sonalily- factor
R Mpsation and some positive score on paranoia, goeps with low. suggestibility,

""•termniind, qtuick aj~d sometimes effective behavior, (0.9,. on card sorting, con-
structionl, jur-y, ) andc with good morale, motivation and friendly lack of internal
frustra~on. (Foranr1tr called D~emocratic Savoire Falre).

7. Frustration hrouih Temrnramental Hetero ensity (S1F13, SZ.FI7(-)).
i High v tnce lu several personality factors , , ) an high mean of M
Sajsuc•Ltd with internAl dislike, need for leadership techbnques, and rigidity of
1n&,ridul attitudes., (Sees. I and 8)
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8. Frustration of group tirouh High Dominance (SlFIZ, 52F13(-)).
High mean population dominance and high variance in an ety goes with low accur-
acy in group judgment and a dislike of group life (Akin to that in 7, but good
fortitude). (esse. I and Z).

The two following factor5 8a and 8b may be aggregated as temporary
alternative resolutions to the single factor 6.

8a. Suraent LDemocratic Communicativeness (51 F7.8. S3F5(-)).
High surgenc-7 (F"Ta h) df population, wvith 5Jn-E Tf-reeT discussion and pi;aI;ing by
the many, low frustration and a tendency to effectiveiiess e.g., in 'sustained pull
and card sorting. (Sess. 1 and 3) This factor, inverted, has some resemblance
in population traits to the following, with which it may ultimately prove to bp
identified, as surmised in 7 above.

8b. Unzophisticated Sug estible Palaver ('2F3, 53F5). This factor
connects suggestibility anz-d argumentation (Lso l-ong planning) with low population
mean on N and F (and high on I). (5ess. 2 and 3)

9. Garrulous Nervous Emotionality -vs - Morale of Effort (S2F4,
S3F4(-)), Predominantly a factor of population nervous ernotionalit•i 0Q4 ,0) and
also sensitivity (M, I, Q -, C-) this is associated with preference for vAIbal
activities and poor perfornmance in the shock situation and situ- --- of brief
decision. (Ses-9 2 aZ"d 3)

10C Indifference or Low Group Synergy -vs- Righ Reward Morale
(Morale VI) A very well defincd factor.-(SZFl4, 531'8). Litte argurnentation or
time in getting to a solution, little unanimity, little satisfaction with group or
leader, small fortitude in electric shock, but little sense of frustration. (Sess. 2
and 3)

~ L~ JLU1 1111L. 61 CL ~L &DCJ.ltJCeJ: atL)L WJJ n.w I LaL AOxL.1LL U ~ LA

S3F6). Prolonged deliberation, questioning and construction, with a sense of
general frustration, misdirection and a lack of unity, but without personal con-
flict. A tendency to group constancy and rigidity. Some loadin-g in positive
character (Pe7-sonality factor G). (Se~s. 2 and 3)

12. LoyOigFa.nizatio&-vs- Sense of Purpose (SIF9, 53F6). Lengthy
ineffectiveness in the EFessnEg -game, long pointless argumentation, high suggest-
ibility and low group unity are associated somewhat with high personality mean
on soura trait 1, (Sensitivity) (Seas. 1 and 3)

.i In addition to the above matched factors the following, though found only
on QDe session', is worthy of record:

,.AK 15. Unanimity on the Leader (52f9). A unanimity on the elected leader,
with f1w candidates per ballot is -ound with preference for verbal (over motor)
activities and with poor motivation and energy-tension level.

- in whatftarne of reference can we now seek hypotheses about the above
fifteen dirnensions ? Firat, let us keep in mind that the individual differences df
groups, like those fouvd amnong individual persons can spring either from influ-
euces inherent at birth or from cnvironrental inluences. The fact that at. least
seven o, the above thirteen factors -- 2, 3, 5,6 , 7, 8 and 9--have laige loadings
(generally the largest loadings) in population personality measures, suggests
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that inherent influcnces have here been of pred•ominzant importance. This indicates

1. Is it indeed possible to conceive of a.y influences other tha.A ''niatal"
ones that co,4ld have been active in causing individual differences in these groups,
since, by&M-_--ntention of' the experiment, their environments -were ideuticall (as
to test situations, incentives, etc..) during the nine hours .of life granted to them?

2. If we are truly invetiagating "dimennions of grotips'" should we not
have arranged for nmo:re environmental, variation to occur and more individual
group history to accumulate before making our tests ?

For the sake of perspective on the intentions of our enquiry and conse-
quently of the present analysis, we shall answer the second question first. The
one great difference which exists between researchi on the dimensions of groupz
ard of individuals is, that the formser belong to far many more different species,
The task of finding dimensions has to be undertaken with the recognition that it
mnust~deliberately set out firi•t to distinguish its species and then to study each
separately. As a point of commencement we decided to chose the neonate face-
to-face, male adut-t.group (of ten persons) first because-.the budget o' ls pioneer
reserch was not of a magnitude to pursue groups through their aging'process
and secondly because most research on the d-y-namrics of sm.-nall gdroi.ps-- which
our research on dimensions is needed--dlco de.al with :roup.• of only a few.hours
duration.,

]Even so, w~e shall argue--with five! of .our thiin'teen, d~imens~ions as general
evidence--that even in the first nine hours of life some differences due to environ-
mnent can occur, It spite of our keeping, the tes~t situations constant the following
differences of environmnent (including incentive) could occur:

(a) Some groups performed later in the day that others or nearer to
a meal. That is, there would be fatigue and energy differences, Factors 10 and

(b) Some populations of groups could differ from others in characterist-
icak chiefly situational, other than those covered in our delinition of the popula-tion,, i.e. in our extensive measuring of personality,. For examnple, they mnight

happen to, be less well off and thus more strongly motivated in the group situation
by our standard $100, 00 prize. Again, students could regard the group work as
cý,reicreation and military nien as an extra duty, and so on, Some tests were done
in pleasant rooms, others, in wooden huts, some in winter., some in sunnm-er, and

.,;so on. Factors 1, 4, 10, and 1 Z might be of this nature. T'o. check on ori.gins
,of factors through I and 2 would require more variables to be correlated in tEhat

area thanv we have yet worked upon.

(c) Initial experiences of a quite trivial nature--so triviala and uncontrol-
labl4'a.s to be norxna1ly describable as, "accidental"--mnight, in the case oi groups,
aet up a rapid spiral of change--a positive feed-back-- unknown in individuals.,

.This "DACk" of one or two intial successes might gencrate an ihcreaaed interest
in *hbgyoup which would in turn facilitate further successes and so bring out a

. pattern of high synergy' such as that in Factor 1. Perhaps one cf the most import-
ant a( t"'tr-ivial" uncontrolled circumstances was the duration of intervals azrnong
hn, three sessions ad the gr4aps. No true identification of such an influence

with a factor is posiuble without further specific research.
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(d) Additional to the above three considerations cd true environment is a
form of semi-environmental influence which is peculiar to groups, and which we
would prefe-r logiclly to consider a new category of "natal-structural influence"but w.hich some psychologists m•ight justifiably include in "environment", We

reier to structural and combinatory effets" among given natal elements The un-
questionably "natal, elements as far as a groupis concerned are the personal-
ities of the individual population members as measured before they con'te together
in a group. But when they come together "chance" may throw two particular
persons in physical contiguity, or a premature judgment may make one a leader,
and at once his personality weights the group performance more than the other
given personalities. This is the powerful effect of structure and, unless we
insist on-a doctrinaire view that structure is wholly determined by the inherent,
given nature of the convened personalities,-we have to admit that structure is
something beyond the given, "natal" population characteristics per se.

Incidentally, structure, so readily definable as a third panel alter
population and syntality (5) (6) is here ambiguous at times, or grades impercept-
ibly into syntality characters. For the variance (or sigzna) o'fa'group is also a
characteristic of structure, but this is unquestionably given i9 the group before
birth. It is noteworthy that we have one factor -7 above- whhch seems to be a
function of such high variance or heterogeneity of .nembers 0.

The tecond "serni.-es.rironn-xentalr' -perhaps strictly rmaturational"
intuence to be consider'ed is that which arises from certain combinations of
personalities within a group. Like variance this is "given", but it is perhaps
better described as relational than structural, for it is independent of and prior
to the formation of roles and role relations in the members, However, presum-
abl from certain combinations of personality qualities e.g, of low' N with low F,
as- n Factor 8b, or high mnetndorninance with high variants in anxiety, as in
Factor 8S certain group effects could arise which are not functions of either in
isolation. These hypothesized effects we shall call 'population relational

Now we can return to the questior raised earlier as to the meaning of
the clusters of personality factors found in such group dimension factors as 2, 3,
5, 6, 8, and 9 above. There are four possibilities:--

1. They are second-order factors, precisely the same as we should
find if we correlated primary personality factors for individuals instead of groups.

2. They are "contamination factors" i.e. essentially first-order person-
ality factors dragging in loadings on other factors to the extent that the items for
the ft•t per sdnallty factor are g•ne 'ally soft~ewhat "contaminated" with loadings
in other factors, These, like'secor, d-order factors, also would presumably
arise in the same form and magnitude with populations of groups as with popula-

"3. They are sampling error factors, due to systematic samnpling t"con-
tamznation", Instead of to test contamination. Our subjects were drawn from
different social classes and callings. In so far as some caUings select combina-
tions of factors such combinations would appear in our results. Unlike effects
1 =4 2 above, which would operate despite groups being entirely chance sample&,
this efqt ffQAd Larti only when &11 the members of a group come from one class,
and our testing orders, su•a that all groups at one place were Navy ren and all
at awther Air Force men, tould produe such effects.
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4. The personality factors aprear together because they prodfice peculiar
"relational emergents" in the group variablep as discussed above. If the simple
structure is imposed,in the subsequent rotatlons, by the configv-ratýon of the lattnr
which predominate numerically among the variables, factor patterns could appear
in the fofrnner different from those which would appear only in populaticns of
persons.

We do not have all the information necessary to decide among these. It
is most important, indeed, for throwing light on imnportant methodologlcal and
th1eoretic-al que-tions that further analytds shn, uld be done on our data, factoring
and rotating th& personality factor measures (a) for the population of pe•rsons as
such, and, (b) for groups as such, and (c) for the syntality variables withouo-,7t the
persb'iality variables (on groups, of course).

Meanwhile we can rule out alternative (1) as unlikely, because the
personality measures are known to be to some extent contanmnated, and pure
measures would be required to pass directly and clearly to second-order factors.
The effect of (3) would be recognizable to the extent that we know how OC.OS.
candidates, students and navy tecruits are selected, and have data on the levels
of these three population groups in the varioua factors. One could conceive that
the factors involving intelligence notably 2 and 5 migrht distinguish the students,
but they do not look particularly student-like, and we --hadl contingently doubt
this 7lternative, thus centering the discussion on effects 2 and 4.

Effect 2 might be recognized, in the absence of the more certain e-vidence
fromn further analyses, first by the definite presence (or abhience) of sinilarity
of psychologicalr meauing in the personality factors found in the clusters forming
the present group factors and secondly by any one personality factor being only
realyhighly loaded in one of our present factors, The first condition is obviously
met' in our factors 3, G,-and 9. Reference to conditions (2) shows that they have
their highest loadings respectively in personality factors H, N, Q , and their
secondary loadings in (F, E, C), (B), and (0, M, I) (also. Q3- anrC-) respective-
lyo All of these, but particulariy the -last, snow some aegree of aniiy rvs&-
blance within the groups, as this effect requires, The secondary loadings are
high enough for us to doubt sometimes it condition 2 is well met, but this may be
due 'o the inevitable looseness of simple struct-.reo Turning to glance at all
factors we note that factor," A, at least, is high in factor 1 and nowhere else, while
fact-or 8 is outstanding hish in E, and factor 2 uniquely loaded in B (Intelligence),
One can see also a prominance in 7 of M, in 11 of 0, and in 12 of L Thus, if
one peeks "syntni ty factor-personalIty factor" matches it is possible to find
tole*ible identifications in *11 messured personality factors except C, 0, .'1,
CZ, and C 3 .

The simplest interpretation of the majority of the discovered dimensions,
therefore, is that they are of the nature of (2) above i. e. that they are, initially,
ess'entially 4octors in population characteristics corresponding to factors in
individual'n rns Lity. They thus carry with them the lower loadings on related
personality factors, and, furthermore, presumably produce individually the
attendant group syntality variable effects, as seen in factors 1, 2, 3, 5, 6, 7, 9, 11,
and I Z.

To illustrate how an individual peraionality factor could produce a set of,
syntality effects let us cmaider Factor 1, where the constellation of group unity,
atisf actiom with the leader and small nnmber of negative effqCtra could axise

frcwn the good natured, easy-goangnesa and sociable warmth otfactorc A
(cyclothymia)o In 2 the immediate high synergy could be the result of higher
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intelligence leading to quicker perception of the group as an instrvmtnent. But in
both of these and in most- others the loading in the supposed causal iniuence io
low enigh~to perrnit'at. this stage entertainment of alternative explanations.

-= us ]3, however, the high loading in H certainly leaves little doubt that the
high l.evel-oftdynamorneter pull is a consequence of the -cisterousness of H÷ and
F+ factors, Similarly the suggestibility and "instinctive" group cooperation of
factor 5 probably arise from The cyclothymic sociability At and L-, In 6 the
low'group suggestibility and small argurnentation are likely to be 'z'.r.;cd from
the sh.ztwdieas and sophistication of N., In 6a the ±reedorn of atmosphere, low
frustration and long planning discussions could arise from the gaiety and talkative-
ness of the r urgency factor. And in 9 the poor performance in the electrified
pull, the preference for verbad over performance situations and the excess of
timhe on easy items almost certainly derive from the neurotic disabilities of Q4 4
Similar population personality connections can be seen in factors 7, 11, and 1?,
However, even where the outstanding loading of the population rneasure indicates
its primacy, the resulting group pheno-mena may still differ from the individual
phenomena as cumulative effects dif"er frotn simn.le ones.

Turning now to the theory of relational ernergents we may choose, first,
factor 2, combiniug high intelligence with high emotional stability and low parar
nosa, This has been discussed above as a possible single resultant of intelligence
but is a!_tost certainly better explained as a relational emnergent fron the
socially facilitating combination of these "desirable" traits, producing high
imnmnediate synergy. Again Factor 8 com.bines high domrinance with large Viriance
in anxiety (0), the second presumably makling the first especially intolerable
and leading to avoidance of group life and low accuracy in group decisions.
Factors 6, 8, and 8b show the combination of high F and high N with low 1, in
almost equal apparent loadings, (8a and 3b are alternative solutions to 6' but the
effects are different, apparently, through high H also being in the first. Although
this has been mentioned above as a possible second-order or.contamnination
res,,ulta-n-t, t her. in Tin gnod reason frnm previouslv observed individual correla-
tions to suppose that it is, The combination seems a very good one, on a riori
psychological grounds, for it insurer, good group interaction, by mneans of+iaud
H+, without the suggestibility and sentimentality which would result from N- and
I+, iLe. from lack of shrewdness.

Piychologica.1y, it is easily see'that relational emergents could appear
as resultants powerfulyp generated bv certain personalh!ý c-mbinations, .but it-
may not be so clear -to-hW these combination. themselves can arise statistic-
ally, by chance. Let us tte-refore conside'r just three elehncnts, each of which
can have ; significant value plus or'tdnuscTheie ir now four possible clusters,
which could occur with equal frequency. ((A+, B-, C-) (A-, B+, C-) (A-, B-, C+)
and (A+, B+, C+)), If one of these, however, is more potent in producing group
emergents, it could succeed in giving the added variance to syntality traits which
would create a factor. We should expect, however, that these factors would be
harder to find as the number of.combinatory elements increases, for only a
minority of the groups could differ from the mean in respect to this uncommon
combination, i.e. id•tegard to deviations on resultant syntality traits, and this
minority gets. smaller (relative to al other•olsiible c6inbinations) as more
combinatory elements become involved.

In summary we shall settle on the following tentative conclusions and
hypotheses about the namre and origi of the present fourteen or fifteen syntelity
factors.
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Factors obtAlled by factoring groups appear to consist of:--

(1) Syrtality faclors where the high saturation of population personality
factors and particularly a single facto:, create the presumption that the group
qualities follow from the perso.ality qualities, There are four, or possibly six
of these in this study: vis: 3(H), 5(A), 6(N), 9(Q 4 ) and possibly 8a(F) and Z(B).

(2) Syntality factors where an even but high loading in population factors
not obviously related in character suggests that a combination of personality
factnrs ha the campacity to prodcer nynrpd grn•n effeCts, producing ;ynta•lity
factor through relational ernergents) There are certainly three and possibly fout
0!of w-se, v-i;z ; T,---, L0), S(F+70 high variance), 8b (N-, F-, I+) and possibly
8a(F+, N+, I+, H+),

(3),Syntality factors where the group performances are correlated with
population variance (structural) conditions. The only clear example of this is 7T
(High variance on N, L, M and I),

(4) Syntality factors where no population traits have any marked loadings
and where the factor must be due to "nata"1' conditions not measured by person-
ality factors e.g.., student or military training, or "accidental'' structural
developments or to situational differences, such as differences in fatigue, spacing
of meetings and motivation, There are i.ve or possibly six, of these, viz: 1, 4,
10, 12, 13 and possibly 11,

The first of these "environmental'' factors is almost certainly the factor
representingEthe results of good leadership, This would not be expected to show
itself in population mean data, even if it resided in pre-natal population endow-
ments (for the leader's qualities are lost in the group average) though it might be
expected to show in some va-'isanre on personality, but none is conspicuous in
loadings. Factor 4 (Plodding, Fortitudinous Morale) is at present inexplicable,
though it is very clear in all thrcc sessions and appeared also in our pilot study.
ýI i , t be I .La q0m .a1- A. I LZt ¶LL1~ou~ iLuc tat ome az y cxpe Iienucet~ quacniy ~efli-LaLr, a hci~ng uf cutyP
some groups p•nd not in other ? Factor 10 is most readily explained a-- a factor
of motivationa sa ;gngth through situational setting, presumably because the reward
meant more to some subjects than others on account of their social situation.
Factor 12 iti:ongly tiuggests the :eetilts of fatigue, an hypothesis which could be
checked by correlation with time of day of sessionsa, ,Factor 13 is apparently the
"accident" of a single personality, very much as in Factor 1, though here the
person is not necessarily a good leader but only someone with such attractive
presence that he creates high unanimity in choosing him as a leader in the initial
contacts.

*/

Factor 11 appears to be intermediate in origin between this and the first
of cur classes. It combines deliberation, frustration (but no internal aggression)
and some loading on character factor Q3 (will control), Our hypothesis is that
the high 03 initially sets high standards o0 aspiration, by which the group is
frustrated, but this very frustration, by reason of the high will con:trol, ii turn
produces more 4eliberation and inhibition, instead of rrutwul conflict.

The practical consequences and further theoretical investigations
following from these results and hypotheses are ounnmarized in Chapter XIU.
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Chapter X

The 'Findings on Leaders and Leadership Procedures

Elsewhere (6) it has been demonstrated that a "leader" is basically to be
defined and evaluated in either of two ways:--(l) By a formula involving only the
structural features of the group, such as are derivable from sociornetric counts

CdE.dhs of contact, managerial and obedience channelt or popularity votes, and
(2# ymeasures of the relative influence of individuals on total syntality or
2$talirt' chang . o _i t..... tht i.nd.ividual as the leader who can be demon-
state'd 'to have greatest infuhence on group performnance, regardless of his
"internal" 'status in the group,

The greater ease of application of the first formula, and the lesber effort
required to understand it, have resulted in its being hitherto the only nmethod of
leadership assessment. They will doubtless result in its offering considerable
resistance to replacement by the more objective and predictively important
fornnldationý,

ln this study we have for the first time measurements on group'syntality
which would permit us to measure and investigate leadership in the new terms,
-iowever, since support for this project was granted on the assum.nption that it
wav a 5tiidy only of measurement of group diznensions, our man-hour resources
did not permit exploitation o± the radical possibilities which we had indicated that
owr design would be likely to create secondarily in relation to leadership measure
.ent, group structural relations to perform-ance etc, A properly completed
analysis from this point on would relate the 16 peisonality factor profiles of
le der s to:--

(a) The profiles of non-leaders, defined (1) structurally i.e. interaction-
ally

(2) by syntality

(b) High and low endowment of the led groups on each of the syntality
factors now measurable i. e. to the characters of the groups in which
persons of the given personality profile tend to become leaders.

"(c) Simniarly, high and low possession, by the groups, of various
structural, sociormetric and population characters.

"fCd) Thetaistory of the leader in terms of increasing and decreasing (1)
syntality effects (Z) popularity and structural effects, throughout the
three sxessions.

". ''-(e) The use of various leadership methods and techniques (seen through

e, 'interaction analysis data) by leaders having the various personality4A i•dowments.

(f) The rate oa group learning, especially in consciously desired directions
oflchange, associated with various leader profiles.

/(W'Char acterlstics '4t deposed (not re-elected) and'undeposed leaders.
This breakdown should include an examination of the second session
syntality matrix (in which four opportunities for deposition occurred) for
group factors connected with high leadership turnover.
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The present chapter, however, rnust be largely confined for the reasons
given. t.o (a), i.e4 to setting out and discussing the versonalitv differences found
between leaders and non-leaders, and in this we have to adhere to the first
formnula for a ';leader". Actually we had several sources of evidence on leader-
ship and some e.g. the picking out of leaders by external observers, transcend
a little the Fpurely sociometric restriction. The data which could have been used
are contained in variables 17, 18, 19, 20, 22, 23. 66 and 96bT•able 13, Actually
we have analyzed below three of the most important of these possible variables:-

"18Ties in Leader Role; The n.m..b.r of tim indiidual w

perceived and agreed upon by all observers as the single person,Who had shown
most leadership in a temporary situation, (Master List 251)

19o Leadership Election, Based on the records of actuaIly-beingetdcted
to leadership, which meant in TaZt that the individual was the fornm.al leader for at
least part of the leader life of the group- (Master List 413)

66. Fre quency of Leadership Acts (rank), Rank in the group based on -the
total ntumber of situations, in the course of thre-e sessions, whete the observers
had rated the subject as. showing some leadership. (Master List Z50)

The above data is not analyzed for the whole 1000 cases but includes only
the military subjects (the Navy and Air Force, excluding the students, who were
a minority) and only the caaes gathered in the second year of the study1 ,

Ii
This sample was usaed because thie relationship between the identification number

assigned the group, end the number assigned the individual rme•mber was such
that it was possible by a purely mechanical process to make translations frorý the
number by which other members knew azsubject to study identification numbc-t if
that subject, for example, the person who wore the arm band bearing a 1 in group
100 was given the study identification number 1001. in the case of earlier grbuups,
" #here the groupi and indivieA'1l niurbhers were not completely systematically
related it proved to be an extrernely time consuming task to relate sociometric
and observer rating data (identified byyonly the group number and the short
individual number -1 to 10) to the study identification subject numnber0

Thebgeneral formula by which a systematic relationship may be maintained
--be'tween group and individual numbering systems is (G0 NR X±41 + K = Subject

number, where GCN is the number assigned the group •, _he number ot people
in the largest group in the series, and X is the withinugrotkp subject identification
number, running from 1 to N, or from 0 to (N-l).

It will be recalled that leadership election, were held first at the end of,
session I, then three, times during the course of session 1I, andagain at the end
of session U1. Thus the person elected at session I could neve,.r have function~e-r
unless he was re-elected later; the three elected for the co=rse of session 1.
faced different problems and the one elected at the end of session Ul served
throughout session IIL No consideration has as yet been given to the varying >
circumstances of the election or re-election, thus the criterion of leadership used
here was simply being elected'at least once, Using this criterion, we had 92 1
leaders and 233 non-leaders on which complete personality data was availiale

1Note that the second year nailitary population consisted of 20 Navy Recruit groups

and 14 Air Force O0C.S. groups.
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In Table 12 we (as a critical ratio in relation to differences) have set out
the means, the differences, and, in required cases, the standard deviations for
each personality factor for leaders as selected by each of the above criteria and
for the accompahnying followers i,e. the populations after the leaders are extracted.

Table 12

Personality Differences of Leaders and Non-leaders

18. OC-I• <,,ý Z , S- L,.-ZA ( i 19, ELECTED LEADERS

Persona.lity Non- Non-
Factor L L d C.R, L L d C.R

A 183 19. 7 -1.4 18.6 17, 4 1. 2
B IZL5 11.7 0.8 - 10.9 10.3 .6
C 36. 1 34, 2 1.9 2. 2 34.8 -34.0 • .8

27,0 26.0 1.0 - 25.2 24.4 A
F 26. 1 26. 2 -011 - 26,4 22.5 3.9 4.6
G 22.4 213 1.1 1.5 22;4 20.8 1,6 3.6
H 39.8 35 8 4.0 3.4 36.6 33ý? 3,4 3.2
I 9.8 10.6 -0.8 - 10.0 10.6 -. 6
L 16.8 17.8 -1.0 - 17,9 18o6 -,7
M 18. 6 19.8 -0.8 - 18.6 20.2 -1.6 2. 5
N 23,0 22.2 0.8 - 21,4 20.7 .7
0 11i3 13.6 -2,3 2.4 13.0 15.9 -2.9 2.7
Q1 21.5 21.2 0.3 19.7 11918 .1
Q 15.9 144.5 1.4 13.6 14,6 -1.0

23 26.7 2C46 2. 1 2 2 26,0 23.6 Z. 4 2. 1
Q 4 12.0 15.0 3.0 Z 2 14.7 16.0 -1.3 4

N 43 100 92 233

66. FREQUENCY LEADERSHIP ACTS

Personality High Mid Low dd
Factor L'ship L'ship L'ship (H-L) (H-M) (H -L)

A 17.8 17.9 17.5 0.3 -0.1
B 11.4 10.4 9.7 1.7 1.0 4.2
C- 35.1 34.1 33.6 1.5 1.0
E 25.6 24.4 24.0 1. 6 1.2
F 26.9 25. 6 25.0 1.9 1.3 2.5
G ZZ.1 21.0 20.6 1.5 1.1 3.1
H 36.7 33.3 32.9 3.8 3.4 3.1
I 9.8 10.7 10.7 -0.9 -0.9

L 18.1 18.6 18.4 -0.3 -0.5
M 19.0 20.1 20.1 -1.1 -1. 1
N" 21.9 20.4 20.6 1.3 1.5
0 13.3 15.4 16. Z -2.9 -2.1 2,2
Q, 19.9 20.3 18.8 1.1 -0.4

14.1 14.1 14.1 o.6 0.0
Q 25.8 24.3 -23.2 2.6 1.5 S. 4
Q 3 14.7 16.3 16.4 -1.7 -1.6 1.4

N 90 140
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18. Two observers agreed at least once out of 15 possible times that 'ýL" was
'the "principle, leader" in a situation.
P.opulation: AF subjects te-sted in year 2.

19. "11" was elected leader by group vote at least one time.
Population:; AF and Navy recruit subjects tested in year 2.

66. Rank in group on the basis of the number of times two observers noted the
meomber to show leadership in the course of three sessions,
Popuiation: AF and Navy recruit subjects tested in year Z.

It will be seen at once that a number of differences exist which are
significant at the 5% {O'. R.,- 1.96) and at the 1%i level (C. R, = 2,58) and that there
is a tendency for the sanie differences to be significant for the various ki--ds of
leadership criterion i.e. there is convergence of evidence from the three
independent ways of selecting leaders..

On all three leadership selection methods leaderz are higher than non-
leaders oru--

Factor B Intelligence
"C Ernotior al maturity

Dominance
" G- Character integration
H Adventurous cyclothyrnia
"I (-) Hard headed practicality

SM[(-) Practical concernedness
"N, Polished fastidiousness

"0 O(-) Absence of being worrying and anxious (free anxiety)
"Q3 Deliberate will -control

"Absence ox nervous tension (somatic anxiety)

Significance of difference at the 5% level, or more, is found on ati three
lexdership selection methods simultaneously for:--

1. Adventurous cyclothyrnia (H+)
2. (Absence of) ;vorrying suspicious anxiety (0-)
3. Deliberate will-control (Q 3 +)

(4. Integrated character (C;+), which, however, falls down slightly, on
one of the three methods)

Consideringthe elected leader category as being the most substantial and
widely applicable criterion, we 7inithMe following differences at si.gnificant
val" a: --

I. Surgency (F+)
2. Positive character integration (G+)
3, Adventnrous cyclothymna (H+)
4. (Abseace of) riorrying suspicious anxiety (0-)
5. Practical concernedness (not Bohemian aggressiveness) (M-)
6. Deliberate will-control (C3+)

From what has been established about the nature of these personality
factors in personality research generally, it is comparatively easy to see why
these parlicular dimensions of personality shoumd have..sich significant relations
with leadership.

9 3-



In regard to the three most consistently differentiating factors--H, 0 and
Q 3 -- which are generally near or well beyond the 1% level of certainty, the
e:-3plhnation is clear enough. The timid, withdrawn schizoid behavior of H.-
would certainly not permit leadership, The 'a"a ous worrying' pattern of 0+
would not inspire confidence in others, The absence of the will characters and
o-ganizational precision associated with Q0 would not permit a person of other-
wise .suitable temperament to see his decisions through aŽ-d organize the group
with consistency and plarlulness.

it is noticeable that a slightly greater significance of differences-attaches
to the "elected leaders' category, suggesting that this is perhaps the most
reliable designation of a leader, through frequency of leadership acts runs it
very closely. The elected leader category differs from the others--which come
nearer to being a definition of the leader i, soyntality terms rather than socio-
metrically--in the high weight it gives to suzgency, In catching the limelight
and holding it, as the elected leader needs to do, the suigency factor is evidentl•
of very great importance.

On the other hand the experienced observer, try.ng to distinguish the
person who actually leads and influences the group syntality, regardless of the
group's perception of the fact, picks out those higher on emotional stability
(C factor) to a degree not foand by the other rnethods,

Completing our comments on what is peculiar to each mode of leadership
selection we should note that leadership in terms of actual acts of group directior
and re-direction has relatively strong weighting in Q and a totally higher level o
general intelligence, n. Eiteiligence should clearly ?avor that tIechnc leader-
ship which shows -in readier solution of the groupt s problems (as of any problemns
even though the individual who accomplishes this real leadership is not accepted
by the group as a recognized (or elected) leader because of absence of certhlin
other personality characteristics.

Proceeding to differences of lesser significance which are nevertheless
consistent for all kinds of leadership we note that integrated character (G)
strongly favors leadership, presumably for the obvious reasons: that Nervous
Tension (0 -Psychosornatic aiLxety) n•ilitates fairly strongly against it, - and that
DorninanceAF) is only slightly associated. The last finding is a fitting confirma-
tion of the view expressed by the present writers earlier on theoretical grounds:
viz: that many writings identifying leadership with authority, domination and
authoritarianism are grossly over-siznpllfied. and prej'4diced.

The differences of pattern for the different criteria of leadership, few
though they seem to be, are yet statistically significant and psychologically very
suggeti•y•, o4 hypcthe~qes for special study. They suggest that the definition of
leadership by syntality change tends to pick out effective personality quailti e'-
Intelligence (B), Character Integration (G) and Deliberate will-control (0 3 )--to
a degree not found by the sociometric definition. If problem-solving is the
leader's important function it would seeot that some rr.acilinery needs to be
aLvented for making such leaders sociometrically acceptable despite absence off
surgency (F), which latter, so useful in electioneering, could conceivably
detract from real service to the, group (as seen i.Observers' estimate).

The further statistical analyses of our results into differentiating the
qualities which gttleadership and those which retain it has not been possible on
our r,#Qitrces, nor has it been pos4.ci e to work-out the -ccults in correlation
orm such as w, ould ;,!ntc nstructiow of a_ rmuip rs4 resionequation for the
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predicti:on of leadershi-. However, there oe.rms little doubt that with so many
statistically signiificant indepenndent factor re)ationm to the criterion there should
be a h3igh multiple correlition wwth Tadier-ship obtainable from the Sixteen Person-
ality Factor Questionnairec and the following is suggested as a practicable T
formula, estimated from the variance diiferences.

Performiance Leadership =P L. ZB+ ZC+ IE+ . 4F+ . 4G+ . 4HII-, I ZM, . IN-
o 40+. 4Q3-2.

Where the factors are rrcaaured in standard scores (or as point scores
derive4-therefrorn) as given in the Sixteen Personality Factor Test -Handbook (6a).
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CHAPTER XI

Determinants of Individual Behavior, Attitude Change, etc-"

It is our intention to summarize here some data which is in some ways
miscellaneous but which may nevertheless be'subitantiaIly conceived under the
rubric of the effects of groups upon individuals6

The chief data on the behavior of individuals, to be considered here is
that recorded by the interaction process "check counts" by the observers, as
well as that resulting from a special study by Dr. Stice on attitudes.

A comprehensive and realistic set of categories in Interaction Process
analysis observation is the first necessity for sound work in chis area. Our
preliminary experiments carried an initially invented set of comprehensive
categories through various mutations, but eventually we bettled on 16 and we were
gratified to observe, when Dr. Bales' Interaction Process Analysis appeared, a
year after we started, (1948), that soma rtweTve to fourteen of our categories
could be considered identical with his, though independent in origin.

These interaction processes--which cover behavioral interaction--have
been set out in appendix Table L C. II, with sufficient immediate description of
their nature, Nevertheless, a few words may be desirable here on the choice of
categories, the mode of observation, the reliabilities and the statistical method
of making frequencies comparable.

The observations in group behavior which have to do with individual
relation patterns, and out of which influences as to structure have to be fashioned
are classifiable, in our schema, as follows:-

1. Interaction Behavior (a) Communication
(i) Conscious, Verbal,

(b) Other interactions

2. Sociometric: Evidence on ergic needs in terms of attitudes to other
individuals, introszW ely determin-edT e. not from
actual group interaction process.

3. Perceptual: Expectant data, obtained from introspective evidence
concerning what each expects (realistically) from others

This use of sociometric is more specific than in older stuies and the
greater part of our structural evidence is interactional. It will be noted that 2
is distinguished froan 3, though both are founded on subjective report data, by
being concerned with what the individual wants not what he e cts. For the
great majority of 1"sociometric" data havie1i character oCbin.hja) subjective
and (b) concerned with desired affiliations or rejections.

As stated iz the account of general experimental procedure, each
ind.ividual in the group had a colored arm band by which he was recognized. This
same arm band he put on at each at the sessions, Two observers sat in separa-
tion from the group recording certain comments on interactions. Our own
schema at clsssification, as stated above had four extra categories of interaction
whirh rcie5 n^ -t !-- t-•-7 way be reduced within the 14 categories already sirnul-
taneacaly existing in Bales' study, though the remainder of our categories lined
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i--1p very well with his. (The-extra four may resuit fromn the deliberately highly.
varied situations to which we exposed our groups) Accordingly we modified our
first 14 categories slightlv to include some behavior observed by him in his
corresponding categories"-ut ,ot previously adriitted in ours, and we- retained
our four additional categories to his. The form on which this data was collected
together with the manuial of instractions for its use are set out in appendix I(C)II.

Table 131

DESCRIPTION OF INDIVIDUAL BEHAVIOR VARIABLES

IN THE GROUP SITUATIONS CORRELATED WITH

P37'RSON'TALIT'Y MEASURES IN TABL"E 14

1.- 16 Individual scores on 16 P.F. (001 to 01)1

17. Leadership 1: Number of times at least one observer felt leadership was
shown. (252)

18, Leadership II: Ni-nber of tirnmes two observers azreed that the subject was
the princille or r. ost important leader in a situation. (Z5311

19. Leadership II!: NIurnbr of times the subject wa ted leader. (413)

)0, Leadership IV- Number of sociornetric votes as leader in the Construction

situati on. (113

21. Leadership V: Nu'mr-ber of socioinetric votes in Target Throw Situation. (113)

22. Leadership VI: Sociometric choices in "action situations" (combination
of 20 and Z]) (113)

23. Leadership VII: Sociometric. report at end of session III of who had been
leaders in the course of the three meetings. (112)

24. Sociotelic Selection 1 Action situations in sessoton I. The number of votes
recei"0-by0i0; le•-7on in 3 situations where each pervon is permitted two
votes each time. 1I00)

25. Sociotelic Selection U. Verbal situationff in session I, as above. (100)

26. Sociotelic Section Ill, Action situations session HI. (idO)

27. IV, Verbal situations session III. (100)

30. 8Ociotelic Selection V. NuNber od votes receivedby each peason at end of
sesclon Z. nllnnte4 number of choices. (101)

31. VI. as 30 for Session IL (101)

32. VII. an 30fiar session 111. (101)

"bee tWale 7- -hftier.II4j the rn'Aster lUst, for a coniplete deeseription of thet'
variables Liutf inhid table. The final number lia.ted'after each variable here 1i
the identification number for that table.
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I
33. Sociotelic rejection I. Number of rejections received by each person at end"

oTsession L.(TGZ)

34. II. As 33 for session II, (10Z)

35. II. As 33 for session II. (102)

36. Effective speakers. Number of votes received as an effective speaker. (103)

37. Ineffective speakers. As for 36 above using this criteria, (104)

38. Sig Contributor, Number of votes received as a significant contributor
to te t =e goup.(105)

39, Sign.ficait Contributor, T, T.: Number of votes received in the target t1.row

40. Significant hinders, Number of votes received as being "more of a hinderance

than ahl" I~T

42. Negative effector, Verbal situation. Number of tabs as slowing group by

their presence. (107)

43. Negative effectors 1I, Action situations. (107)

44. Significant member. Number of tabs received as having made a significant

contribution to We-group. (108)

45. Psychetelic selection I. Session I. (109)

46. __. Session Ill (109)

47. Satisfaction with leader i. " c66io 11, - - "+"A.

48. __ I. (Session MI) (116)

49. Satisfaction with leader in card sorting I1.. (110)

50. Percentage of total participation in Jury Judgment (Session U!)2

51. Rank in group on basis of total number of participations. (260)

52. Fercentage of S's remarks falling category A. (Social emotional positive

remarks). (Z61)

53. Number of S's remarks falling in category A.

54. Percentage of Sts remarks falling in category B. (Task oriented answers and

solutions). (261)

55. Number of S's remarks falling in category B,

56.. Percentage of S's remarks falling in category C. (Task oriented questions)

(Z61)

ZData for variables 50 through 65 was all based upon the jury Jud•,ent /"

situation for Session U only.
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57. Number of Sst rern,•Rr, f0m•tig in"eetegory C.

58. Percentage of S's remarks falling in Category D. (Social-eniotional negative
remarks)

59. Numnber of S's reinarks faiUing in Category D. (261)

.60, Index of malintegration: D/A/D computed for each subject, (See 261. 72)

61. B/C

62. A+D /,B+C

63. Rank in group of subject, based on D / A+D. (261.72)

64. Rank in group st subject, based on BiG(,i.6 .5)

65cl Rank in group of subject, based on A+D / B4 C . (?61, 74)

6o. Leadership Ia. Ranhiin group on basis of total. number of tabs received
in 15 sftuations. (?252)

81. Friendship selection (Se.sion III), Number of votes of prefelrence as a friend'
received irom ppers in group. (111)

82. Friendship selection (Session 1l) Number of vote- of preference as a friend
received fromn peers in group. (111)

83. Number of people dhae-6ubject designated as leaders (SessionEI11) (112)

84. Number of people the subject designated as friends. (Session IR) (11l)

85. Satisfaction with overall efficiency (Session I and II) (1Z6)

86. Feeling of acceptance in verbal situatiors. (Session I, I, 111) (119)

870 action situations, (I, IH, II) (119)

88. Unification of the group in verbal situations. (I, IU, 11l) (125)

89. action situations. (I, II, 11I) (125)

90. Felt freedom to participate. (Session I) (118)

S 91, (Session I1) (118)

9 _. (Session IU) (118)

93. Optimism for the group's future. (Session I, U, MI) (1221

94. Satisfaction with group conifornnity. (Session U + ILI) (131)

9S..MMean mmnber ofpeople t6e subject iejected. (Session I, 11, UI) (107)

9.. 7-eader-ahip VLIt, Weighted retrospective sociometric report. Here first

silection is weighted 4; second weighted 3 pointns; third, two points and fourth,
fifth and sth, 1 .oint each. (111) - I
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97. Satisfaction with Leader I1 (Session I11) (116) I
98. Sum of variable 33 + 34 + 35 (Sociotelic rejection)

99. Weighted selection as friend (Session 1I) as for 81, Weighted selection:
first selection is weighted 4; second weighted 3 points; third, two points
and fourth, fifth and sixth, I point each. (111)

The categories, as indicated above, (Table 13) are based initially on
our observation of groups in action and claim to be comprehensive at least for
Zroups dealing with the varied .itv'ations wuith which we faced them ere. Thtey
cover both the giving and the receiving ends of an interaction process, and both
individual-individual and individual-group relations. Interpretations is kept at
the lowest level possible compatible with meaningful categories. This principle
is well observed in such categories as "encourages", "asks information"' "neglects
others", but the senior author allowed himself to be persuaded by his research
associates, and by Bales' later categories, to include "Relaxes Tension", "Shows
Egoism" despite their conflict with the principle. (Incidentally our labeis were
modified, later in re-labelling later to permit easy recognition of parallel
categories with Bales' and this sometimes increased the role given to interpreta-
tions). Additional possible breakdowns could be made in terms of our breakdown
of synergy e.g. into intrinsic, effective ergic, and other categories; but at this'
stage it seems wiser to retain categories based directly on empiricism.

Although the observers found that the7 could handle these, categories
with tolerable confidence we nevertheless found that some observers used all
categories with greater frequency than others. It was as if they had a lower
threshold of reaction or, a greater vigilance of observation. Finally, therefore,
we decided to divide the scores in the separate categories made by each observer
by a constant divisor representing his total vigilance. The scores for individuals
are the compounded scores of observers when ULese .orrections have been made,

,af I

ments, for the 400 non-student subjects tested in the second year of the project,
with each of the modes of group behavior as well as with certain sociometric
and leadership criteria as wihh results as set out in Table 14.,

Table 14

Correlations of Individual Behavior with Personality Factors

16 P.F. SCORES
Iudividual
Variable
Number A 8 C E F G H I L' M N O 1 O 2 Q03 0'4

17 -10 03 -11 07 -03 07 -12 04 19 -07 00 10 -04 -04 10 04

20 17 09 04 17 Z9 05 Z7 :Z0 -1Z -10 15 -12 05 -1Z 04-03

23 09 10 05 07 19 01 25 00 -10 07 11 -05 11 -08 -05 -05

24 08 04 09 08 26 -04 27 -04 -08 -01 10 -16 02 -06 04 -10

25 10 12 -02 18 18 03 30 -:05 -06 -03 11 -16 01 04 06 -04

26- 08 03 05 11 29 -04 27 -05 -06 -06 22 -18 11 -11 12 -09

-100-



mndi vidu•_a.

Va,riible
No. A B C E F G H I L M N 0 Qi q2 q3 Q4

0427 Oh 07ý 08 13 04 02 11 -04 -07 -06 -08 -10 -05 -04 17 -08

.30 o6 1,.0o oo 16 08 i4- 50 0-07 04-22-o4-15 15 -28

31 .;.-03 09-16 10 17 01 216-13 00 07 02-10 03 05 03 -05

3?. 17? 00 07 03-D4 05-01-05 DO-02 C8 00 03 C5---9 Co

33 00 07:,-03-07-03 02 02 07 07 12 02 08 15 13-13 08

34 08 -o5 -16 -o6--o9 02 -5 20 05 06 02 07-o6 05-]9 05

35, -06-20 08-16 06-Oh 02-01 08-17-06 05-08-25 00 00

,36 03 10-03 11 24 13 20 03 37 0-02-2 5 O0 05 05 -05

37 -19 -25 -15 -07 -21 00 29 01 08 -02 -07 2C -01 -b6 -17 07

6 o00 20 o4 16 25 o4 20o .. 8 08 05 11-". 17 oo o -o4

39 -10 00 O1-10 16--08-Oh O0 05 02 06 05-03-05 01 -01

40 16-16-06-08-20 00-20 2]1 13 11-20 16 09 19-30 14

42 07 -15 -19 07 -1-0 -09 -07 22 02 C6.-17 U -01 07 -08 11

43, 09 15 07 10 10 05 ŽM 06-04 00 014-15 07-05-02 -08

" • 15•97 0 0 *'q 0o 18-Oh 02 03-o0 -05 05

45 12 1.1 22 07 18-08 723-02-16 03 04-13 01-03 01 -03

46 14 18 07 13 16 -04 *27 09 -08 09 -03 L10 -03 -114 02 04

47 -09-01-07-19 07 01 10 12-15 00-01 00 04-03 02--03

48 -05-05-11 05 02 02 03 O1-08-04-04 07 08 10-01 -O4

49 -06-04 07-03-09 00 04 00-Q9--09-10 05-14 10-04 00

50-- -09 05 00 04-12 28 03 17 00o-0 07 03-05 07 31 03

51 16 23 04 04 07 09 i2 14-03 0h 13-10 00 -06 19 03

52- 28 1) 412 15 34 -07 0905 18 25 00 09 19 1 -lo 15

53. 29 30 09 22 10 05 t8 10 O0 00 19-1 05 00 27 03

54 -Lo ol 08 10 -0 4 26 06 10 00-15 12 10.-05 00 19 04

55 -09 03 00 i0o - lo .i O 17 06-2 00 i10 - 16, 22 10
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Individual
Variable
Number A B C E F G H I L M N 0 U 42-Q3.~

56 16 05 08 16 03 12 12 10 -07 -03 07 -03 08 07 17 09

57 10 17 00 2?- 0h 25 12 0h 00 o4 '19 -o4 20 08 21 10

58 10 4h. 0835 22 07 19 -0h 06 -06 12 -10 31. oh iL -o4

597 1'l 2,0 08 16 -C)3 12 19 2 2 -0 7 oh, 13 -10 18 00 15 09

60 17 23 08 29 10 07 25 0h 00 03 20 -10 19 12 15 oh

61 04h10 08 -03 -0h-13 01- 10 07 07 01 09 -14 16-oh -oh

62 28 33 13 23 0h 13 25 04 -07 -03 26 -23 16 0 7 -Ol

63 -05 -09 08 041607.00 -030616 07 15-05 0709 15

64 10 1007 2010 1016 oh 00 -03 12 -03 13 00 0703

66 23 02 07 08 ~22-.!"A 10 16 -07 20 00 03 C1 04 -03 03

81 11 17 00 14 19 -09 28 -08 01 -06 11 -13 09 -19 0 I 0 1

82 16 10 12 09 27 00 34 .6 -20-0o6 09 -117 08-10 09 -09

83 0h 10 09 IC-319 -02 10 -04-15 -09 14h-1h 07 -Oh0 o-21

84 03 11 08 03 -19 -07 09 07 =10 03 03 -16 09 09 -07 -09

-07 -03 00 -3.3 2200 Oh 13 -03 -09 -13 -13 04h-17 -10 -03

*86 .00 .13 07 13 09 07 34 -07 -1o0_16 00 -19 15 -16 10 -10

87 07 16 '07 15P C'~) 7 3-12 -72210 -22 5-30-16

*88 ro6 -03 07 -12 -100o6 lo0-12 -16 -16 -19 -13 -03 -22 15*..1.6

89 -13 03 00 -12 -03 '07 03 -12? -1o -16 -13 '-13 -10 -28 03 -22

9'0 13 -13 -05 -22 -25 -06 -34 00 03 '03 -12 ý16 -16 -03 -10 .10

91 .-20 -20 -20 -10O-03 -20 -40 12 03 -03 -03 28 -03 lo0-16 15

92 -13 -33 -20 -13 -05 -.25 -h0 -25 -.03 07 -10 IS8-03 fl15 -10 15

93 00 -13 -o6 -U307 -07 05 -03 -05 05 -10 00 04 -25 00 -0h

94 -05 26 21 10 -05 -02 26 -24 -23 -28 .10 -26 00 _a8 19 -34,

95 12DO-2-6 0408 -04-0304 10 04-031107 ..2 -07 15
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At flrst'glanze one might have the irnpression thai: these -&rrela{1ions
are a distribution of chance valus &wuuitt zcro, O.tainly no r is of outstanlint -
magnitude. A consideration of attenuating influences which might have operated
discloses nothing disabling.

For, in the first place, the reliabilities of the personality-actors 6
are adequate and on the average, as Table 8 indicates, the interaction counts are
also adequate. However, the latter reliabilities over-estimate what is likely to
be found for individual entries on individual categories. In many categories the-
number of e6fl-el usuilly occurring becoes very small--two or three on aa
average--and our ixeasure of how frequently the indlividual say "states his wishes"
or "rejects the group" has lttle generailzability to how much he would do this in

-group situations in general,

A possible source of unreliability in these same rr*asures is the
fact that different observers used both "individual" and "all" categokies with
different total frequencies. An analysis of variance test was made to see if a
substantigT-Ert of the inter-individual variance might be inter-group variance,
in which case a large role might be given to inter.,observer difference, but
nothing significant was found , Against the existence of any appreciable attenua-
tion from th.is source must also be considered our deliberate restriction of the
analysis to a population uniformly observed and recorded by only three observers
(our best) and the fact that certain important categories had their frequencies
divided by the total frequency with which the observer checked all categories,
before the correlation was made0

-'With the size of the group we used--337 cases--&many more of the,
above r's would have been significant had we been~in a position to use other than
tetrachoric coefficients.. By the formula for tetracharic sigma the lowest r on
this population to be significant at the 5% level is . 16, and the lowest at the 1%
level is .22. This yields, on 912 correlations, a chance expectancy of appatent
significance of 46 and 9 r's respectively, whereas in fact we nave 191 and 78 r•s
at these levels. Thus the lowness or moderateness of the correlations is nothing
to do with insignificance hut simply indicates that the personality of the individual
is only one of several sources of variations responsible for group interactive
behavior. Within the range in which personality may operate, however, the
connections are bighly significant.

Table 15

INDIVIDUAL BEHAVIOR IN GROUP SIGNIFICANTLY

FACTOR A. Friendly Cyclothymia vs. Tactiturn Schizothyrnia
Variable

r Number 1% level

. 29 53 Number of social-emotional positive remarks
.28 52 (High) percentage of social-emotional positive remarks
S.28 62 Ratio of social-emotional to task oriented remarks
.23 66 Rank in group on number of times leadership shown

5% level

-. 20 91 Did feel free to participate (Session II)
.19 44 Rated-as aoignificast mnrsnber
., 19 37 Not frequently scored as in fective speaker:-
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- 17 59 Number of rtmarks in social-emotional legtiv& category
. 17 60 Index of malintegration
.17 20 Many sociometric votes as leader in construction situation
.17 32 Sociotelic Selection. Many votes at end of session Ill
.16 40 Many votes as a hinderance
. 16 51 Rank in group on basis of number of remarks made
o 16 56 High percentage of remarks on task-oriented questions
.. 16 82 Receives many selections as a friend (Session Hl)

FACTOR B,, General Intelligence

17% level

.41 58 High percentage of remarks in social-emotional negative categcry

.33 62 High ratio of social-emotional to task -oriented remarks
-,33 92 Did feel free to participate in session Ill

S30 53 High nuwnber of social-emotional positive remarks
. z6 94 Is satisfied with conformity of group
-.25 37 Not rated an ineffective speaker
. z3 51 Rank in group on basis number of remarks made
. 23 60 index of rnalintegration

See Table 13

5% level

-. 20 35 Receives few sociotelic rejections in session II
. 20 38 Receives many votes as a significant contributor
. 20 59 Number of social-emotional negative remarks (high)

-. 20 91 Does not feel free to participate, session H
o 18 46 High psychetelic selection, session LUI

1 17 57 Many task-oriented questions
. 17 81 Receives many selections as friend
* 16 40. Receives few votes as a hinderer
* 16 87 Feels accepted by peers in action situations,

FACTOR C. Emotional Maturity

1% level

2z 45 Psychetelic selection, session I

5% level

* 21 94 Is satisfied with group conformity
-, 20 91 Does feel free to participate, session I1
-. 20 92 Does feel free to participate, session IlI
-. 19 42 Receives few votes as negative effector
-. 18 31 Sociotelic selection, session II
-. 16 34 Sociotelic rejection, session I1
-. 16 95 Rejects few peers

FACTOR E. Dominance

1% level

.35 58 Percentage of social-emotional negative remarks

.29 60 Index o mallnteegration
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23 1 62 Ratio of sccial-emotidnalUt& tavk-oriented rer-.arks
22 53 Number of remarks falling in social-emotional positive artal`*"ý

* 22 57 Number of remarks falling in task problern-raising area
-. 22 90 Does feel free to participate (Session I1 )

5@0 levql.

* 20 64 Rank in group: ratio of task-oriented answers to questipns "
-! lQ 47 Report dissatisfaction with leader in action situations, sess,6h•f

i8 25 Sociotelic Selection, verbal situations. session I
17 20 Receive many votes as leader in construction sit-A.ation
16 35 Sociotelic rejecttio, session Ill

C 16 8n.y votes as significant contributor
.16 56 High percentage of remarks are task-oriented questions
S.16• 59 ¶_44pny. social-ernotional negative remarks

FACTOR F. Surgency

1% level

.34 52 PerZentage of remn&:-ks farling in social-etmotional positivo
catecgpry -

o Z9 20 Many 4,ociornetric votes as showing leadership in constructibh"
situation

29 26 Socioteliu selection in action situations, session 1U
•27 82 Receives mapey votes of acceptance as a friend, session IU
.26 24 Sociotelic selection in action situations, scssion I

75 38 Many votes as a significant contributor
-. 25 (T9Q0- Does ieel frpeeto participate in Session I

S36 Rated on effcc.tiye speaker

,.22 58 1-gh pcrcent.ge of remarks in social-emotional negative _
"category

• 66 R ak ; u ý z ou a z.,- =I _.1,.7%b. er of ti.n' m leadership shovU61
4 1Z 85 Satisfied with oy~rall efficiency of group

, .J .j.•,

5% level "I •:

zi 37 Not rated an ineffective speaker
-. z0 40 Few votes as an hinderer

.19 23 Many sociometric votes as a leader (all sessions)

.19 81 Many selections as a friend

-119 83 Designates few-peers as having been leaders
-. 19 84 Designates Aw peers as having been acceptable as friends

.18 25 SOciotelic selection, verbal situaticms, session I

.18 44 Many peers rate as a significant contributor
.18 45.4 (r, Paychetelic selection, session I
.17 31 .i,,::.Sociotelic selection, session It
.16 30 Sociotelic selecticn,, session I
i1•6.;' 39L. ý,,Makes a signficant contribution in target throw situation U

.16 46 Psychetulic selection, session IlI
.16 63 Ebkuk iWgtoup.: Index of malintegration ,..

1 .1 '-. * {I - , I• . ,... .

aV~ut4JIL .V•4 . . ; . A
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FACTOR G. Positive Character integration

1% level

. 28 50 High percentage of total participation
,26 54 High percentage of task-oriented answers
, 25 57 Many task oriented questions

Z5 92 Does feel free to participate, session II

5% level

.20 91 Does feel free to participate, session II

.18 55 Many remarks falling in task solution proposing categories

FACTOR H. Adventurous Cyclothymia vs. Self-Conscious, Withdrawn Schizo-
thyrnia

1% level

-, 40 91 Does feel free to participate (Session II)
-. 40 92 Does feel free to participate (Session ILU)

.34 82 Receives many votes of acceptance as a friend
,34 86 Feels accepted in verbal situations
. 34 87 Feels accepted in action situations

-. 34 90 Feels free to participate (Session I)
.30 2 25 -Sociotelic selection, verbal situations (Session I)
. 29 37 Receives many votes aj an ineffective speaker
. 28 53 Many social-emotional positive remarks
.28 81 Receives many votes as acceptable as friend (Session ILl)
.27 20 Many votes as leader in construction situation
.27 24 Sociotelic selection action situations, Session I
. 27 26 Sociotelic selection action situations, Session Ill

Z 27 46 Psychetelic selection, Session III
.26 94 Are sarisfied with group •un&,id,7
. 25 23 Receive many sociornetric votes as leaders (three sessions)
.25 60 Index of malintegration
. 25 62 High ratio social-emotional to task oriented verbal behavior
" 23 45 Ppychetelic iselection, Session I

5% level

"* zo 36 Many votes as an effective speaker
"* Z0 38 Many votes as s- ignificent contributor

-. 20 40 Few votes as a significant hinderer
.20 43 Many 2tes aus a negative effector in action situations
.19 58 High 1 rcentage of social-emotional negative remarks
.19 59 Large number of social-emotional negative remarks
.16 31 Sociotelic selection. Session UI
* 16 64 R.ank in group on basis of ratio task oriented answers to questions

FACTOR 1. Emotionally Sensitive vs Practical, Hard-Headed

1% level
-,25 92 Do feel free to participate, session WLi
-. 24 94 Are not satisfied with group rule conformity

Z " 42 Receive many votes ats slowing group in verbal situations
.22 59 Many social-emotional negative remarks
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5% level

z0 34 Sociotelic rejection, Session U
.17 55 Many remarks propose solution or procedure
,,16 66 Rank in group on number of leadership instances noted

FACTOR L. Paranoid S'uspiciou-ness

1% level

-2 23 94 Not satisfied with group conformity with rules

5% level

-o 20 82 Receive f'-2w selections as a friend
019 17 Freqwintly noted to show leadership
o 18 52 Hish percentage of remarks are so-zial-emotional po-itive

-, 17 87 Do not feel acceted in acton situations
- 16 88 Rate group unification as low in verbal situations

FACTOR M. Bohemian Aggressiveness vs. Practical Concernedness

I% lorvel

-Z 28 94 Nlot satisfied with group conformity to rules
.Z5 52 High percentage of remarks in social-emnotional area

-. 8 7 Do not feel accepted in action situations

5% lcvel

. 20 66 Rank in group on basis of number of times leadership noted
o 18 44 Rated high as a significant reniber of the group

17 35 Sociotelic rejection, Scssion ill
* 16 63 Rank in group on index of malintegration

-. 16 88 Rate unification of group as low in verbal situations
-. 16 89 Rate unification of group as low in action situations
FACTOR N. Polished Fastidiousness vs Rough Simplicity

1% level

z 26 62 High ratio emotional to task oriented remarks
22 26 Sociotelic selection, action situtations, session III

5% level

-, 20 40 Reccive few votes as hinderers
. 20 60 High index of malintegration
. 19 53 Many social-emotional positive remarks
.19 57 Many task-oriented questions

-. 19 88 Rate group unification low in verbal situations
-. 17 42 Few selections as having slowed group progress
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FACTOR 0. Worrying Suspicious Anxiety vs, Calm Trustfulness.

16 levelv '

ý28 91". Do not feel free to participate (SessionlIU)
2.6 94 Are not satisfied with group conformity to rules
2•,3 62 Low ratio emotional to task oriented verbal remarks
-2 30 Sociotelic selection. Session I
Z? 87 Do not feel accepted in action situations

5% level

?20 37 Are rated as ineffective speakers
r19 86 Do not feel accepted in verbal situations
-c 18 26 Sociotelic Selection action situations. Session III

18 92 Do not feel free to participate, Session III
17 P2 Receive few votes as a friend, Session II

-. 16 24 Sociotelic telection, action situations3 Session I
-. 16 25 Sociotelic selection, verbal situations, Session I
,16 40 Receive many votes as hinderers of group

-. 16 84 Select fe-w peers as friends. Session III
16 90 Do not feel free to participate, Session I

FACTOR QV. Radicalism vs Conservatism

* 1 70 level

S31 58 High percentage of subjects remarks fall in social-emotional
negative category

5 5% le vdý.I

2.0 57 High number of task oriented questions
19 52 High percentage oi rernarlkb ' Ovia1-C.liotiOnZ. prftv c•atAerV

- 19 60 High index of inalintegration
.18 59 High number of remarks in social-emotional negative category
.17 38 Receives r,.any votes as alsignificant contributor' to the group

task
, 16 62 High ratio of social-emotional to task oriented verbal contributions

-. 16 90 Do feel free to participate, session I

FACTOR Q0, Independent Self-Sufficiency vs. Lack of Resolution

1% level

-. 28 89 Rates iunification of group low in action situations
-, 25 35 teceivec few rejections in session Ill (Sociotelic criteria)
-. 25 93 Is not optimistic for group's future
-. 22 88 Rates unification low in verbal sltuation;s

5% level

* 19 40 Receives many votes as a hinderer
-. 18 94 Is not satisfied with group conformity to rules
-. 17 85 Ts not satisfied with overall effi:icency of group

*16 61 High ratio of proposed task orienLted solutbions to task-oriented
questions

-. 16 86 Does not feel accepted in verbal situations
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FACTOR Q Deliberate Will Control vs. Lack 'o Independence

1% level

".31 '50 Makes high percentage of all remarks made in group (Jury
J idgment Situation)

-. 30 40 Receives few votes as a hinderer
"--rZ8 62 High rati& emotional to task oriented verbal behavior
o,27 53 High number of remarks in social-emotional positive area
. 22 55 High number of remarks in solution proposing area

5% level

SZ- '57 High number of remarks in solution requesting area
- 19 34 Receives few rejections at end of scasion li

.' 19 51 Rank in group on basis of number of contributions
. 19 54 High percentage of remarks in solution proposing area
.19 94 Is satisfied with group's conformity to rules
. 17 27 Sociotelic selection, verbal situations, session III

-. 17 37 Receives few ratings as an ineffective speaker
. 17 56 High percentage of remarks fall in solution requesting area

-. 6 91 Does feel free to participate (Session l1)

FACTOR Q44 Nervous Tertsion

1% level

-. 34 94 Is not satisfied with way group conforms to the rules
-z8 30 Receives few votes.' Sociotelic criteria, Session I

-. 22 89 Rates group unification low in action situations

5% level

1Z 83 Indicates there are tew people who snowed ieadership
-. 16 87 Does not feel accepted in Lction situations
-. 16 88 Rates group unification low in verbal situatiors

It will be seen that quite a large number of significant r's exist and that
they &re consistent in psychological meaning with what is known about the person-
alitty factors. Thus the cyclothyme makes more socio-emotional (chatty, personal"
than task-oriented remarks and makes more of the former of a positive nature.
The intelligent mr-,akes more negative remarks (critical) but also more remarks Uf
all kinds. The emotionaly mature is more frequently chosen by others ar a
friend (see initial finding of this kind in paper by Cattell "Friends and Enemiesl'
etc. 1934, (lb)). The dominant has a higher index of malintegration and the Lub-
missive less frequently reports that he feels free to participate. Surgency ha..; a
particularly large number of relations significant at the 1% level. The surgent
person receives M.any votes of acceptance as a friend, as an effective speaker and
as a signflic ant contributor. The high G person is especially task-oriented, as
one would xpect, and so on.,

No attempt will be made in the space of this report at "clinical" type
psychological explanation, but it is easy to see that this data permits. us to under-
stand, and amplify the details cf, those relations between perscnality and group
performance demonstrated in th'e previous chapters.
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The special study by Stice on attitudes asked the very important question
as to what governs changes of attitude of individuals under group pressure, Apart
from some investigation by Asch and by Goldberg, from a different viewpoint but
ultimately with congruent findings, no study of attitude change influences seems
to have been made in exp4rimental groups. The primary questions to ask are' (1)
What are the natures and distributions of attitude .-hanges ? (2) Are the attitude
changes significantly related to personality characteristics of the members? ?(3)
Are they related to the nature of the attitudes? (4) Are they related to the nature
of group syntality, inclading the leadership?

The basic design of the group experiment was such that in a number of
situations the influence of the group on the non-group-oriented behavior of the
individual member could readily be studied. This was done for the attitude and
the interest situations by, getting private expressions of opinion (or preferences,
in the cane of the interest situation) upon the same materials used to get agroup
decision,. This was done both before a group meeting and following a grou deci-
sion. Changes in responses were then studied in relation to the group decision
that had intervened. These changes after being related to the group decisions
were related to individual personality and group syntality characteristics.,

In response to the first of the above questions the data from this study
indicated that 'here are two kinds of individual responses to participation in the
group decision when measured as in the attitude situation, When the individual's
expressed opinion was modified at all, it ten , be brought, within the limits
of measurement which could be used, into c( ;e agreement with the group
position. If this was not done, then the most common response was to maintain
"the originally expresses opinion, unmodified by the group decision. That is to say,
the distribution of shifts between pre-group to past-group discussion was bimodal,
with modes at "no shift" indicating rnaintainance of the pre-discussion opinion and
at the point corresponding to the distance between the pre-discussion opinion and
the group decision apparently indicating an experienced acceptance of the group
decision. Two oi these distributions are shown in Table 16,

Table 16.

THE DISTRIBUTION OF CHANGES BETWEEN PRE- AND
PoST-GROUP DISCUSSION FOR MEMBERS ATTITUDE
EXrRErSs ION.

P ercent
of

cases

40 Shift for Extreme Non-conformists
(Mean Distance Available for Shift 4.45)

20

-04' - - 2 0l o 4 5 b
I 11 I I I I0
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Percent
of

cases,

40 Shift for Moderate Non-conformists
(Mean Distance Available for Shift: 2.45)

60 Shifts for Conformists
(Mean Distance Available for Shift: 0.45)

40

20 _ _ _ _ _ _ _ _ _

-4 43 -Z 0 ~ 4 5

"- Before we can investigate the relation of attitude shift to personality it
is necessary to show at least that "shift behavior" is characteristic of the person.
Actually, the attitude shift behavior was found to be completely unreliablc when
computed for individuals, thus apparently indicating that this kind of behavior is
determined by something other than individual-personality traits, and as might be

eipectedifromrtfhio, ncorrelations between shift behavior and the 16 PF scores
were found.

The measure of influence which was used in the interest situation--
where the individual was asked to divide 100 points in accordance with his relative
preferences among the eleven alternatives presented for group discussion--was
designated as "extent of interest", as opposed to "extent of agreement" used in
the attitude situation. Using this measure individuals scoring high on personality
trait E (dominance) and H (adventurous cyclothyrnia) and low on Q0 (radicalism)
increased their indicated "interest" in their group's preferences more than did
the average member of these groups.
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In order to test the hypothesis that the role of thesc personality tr3ýis
differed in groups with different syntality characteristics an analysis of varianccS
between amount of increase in "extent of interest" and these three personaliiy
traits was done with the cases separated into five sets according to the factor
scores of the experimental group on each -f the 15 syntality-factors (making a
total of 5 x 15 analyses for each personality measurement).

These analyses were done for the personality traits, E, H and 01
that had been found significant in the above sub-sections None of the resulting I''-
ratios proved to be significant-and the hypothesis that the group's capacity to
modify "extent of interestll was a function of some high order relationship be-
tween the individual personality and group syntality measures used in the present
experiment was considered unverified.

The group characteristics in the first session which were found to be
influential of individual voting behavior, syntality fuactors rr, LK, X11 have beeun
described in Chapter 4.

Ob,,iously the present investigation has on,•y the sensitivity of instru-
ment considered necessary for an exploratory t-,idv, But at this initial sensitiv-
ity we can find no characteristics of the individaal a_sociated with rnagnitude of
shift and only minor associations with the syntallity of the group. The chief sub-
staztial association discoverable was a sit-ational one--that the shift toward the
group viewpoint, on the part of those who shifted at all, was proportional So the
original distance from the gioup viewpoint, in the case of the "extent of interest!1
mneasurement, and, in the case of '"extent of agreement", this more definitely
resulted in complete agreement with the group's position,

I
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CHAPTER XII

Summary and Contribution to Further Research Design

1. The Research and its Main Findings

urnrnmary of Research. Measures of 32 population (personality) dimensions, 45
-Tdg 1noup interinalst--uctEre variables (sociometric, interactional and immediate

observer assessment) and 34 group performaxnce (sy-ntality) variablcs were made
on over 100 groups of 10 young men in each. The groups worked as teams for
three sessions of three hours each, motivated by a (reasonably achievable) $100
reward, and had a formal elected leader mn the Inst two sessions.

The correlated variables (on 80 complete groups) were factor analysed
(multiple analysis: simple structure) with the primary objective of (1) determining
the most economical and meaningful dimensions by which the syntality and
structural characteristics of small face-to-face groups can be measured. BTut
secondary statistical breakdowns were made also to reveal (2) the degree of
funct.ional stability of group character-stics and behavior patterns (3) the person-
ality characteristics of leaders and followers, (4) the group interactional
(structural) behavior arising from various personality characteristics (5) the
determinants of individual changes of attitudes and interests in relation to those

S of the group.

S,=imary of Findings

(1) The syntality (group performance) measures of neonate groups vary a
good deal in reLiability (stability and consistency coefficients) but run lower than
for performances (traits) of individuals. The syntality panel characteristics also
tend to be rather less stable than group structural characteristics, and, of course,
than ponulation characteristics. There are indications that they improve as the
,group gets older.

(Z) Nevertheless, quite an adequate simple structure can be found for group
dimnensions, not different in order of goodness from that found witk. individuals.

,The reality and stability of these functional unities are witnessed also by the
poeuibility of good matches of factors found in the three independent factorizations
and rotations. This indicates , moreover, a persistence of structure through
the first three sessions.

Fourteen to seventeen factors were found in each of the three sessions
and thirteen of these factor patterns are stably recognizable in two or more
sessions. Six are matchable through three sessions, four at a high level of
confidence.

(3) The above thirteen stable dimensions of groups apparently have their
origins in (a) the independence of individual personality factors, whereby groups
with higher population means on these factors show characteristic resultant group
behavior patterns (b) differences of variances (popuilation scatter) on personality
factors, producing "heterogeneity" effects with respect to single :7actors (c)
powerful group "relational emergents" from certain combinations of personality
factors iu the group's populktion and (d) influences having nothing to do with
population characteristics and their envi,-ornneutal repercussiona, but arising
from early history and circumstance, notably the "accident" of choice of a leader,
strength of monetary motivation, state of fatigue or hunger, frequency of meetings

etc



(4) The present study is not simultaneously capable of giving exact
information about the persistent syntality patterns and about syntatlity changes
between sessions. But as to the second there are indications that the clarity and
stability of the factor structures (hyper.planes and..h loadig-s) increases from
the first to the third session, -- irdicating more clearly developed syntality
dimensions, -- and that the population personality varliables have relatively lower
loadings in passing from first to third, indicating that structure, group-experience
and traditions are beginning to cv:ershadovr-the pre-group personality factor (popu-
lation) contribution to the characters of syntality.

(5) The personality factor profile of leaders differs significantly
fro n-followers. For all three methods of leader selection leaders are significant-
ly (17% level) higher on H factor (Adventurous cyclothymia), 0 (-) factor (Freedonm
from anxiety), G factor (Integrated character) and Q3 factor (Deliberate will
control), and less significantly, higher on B factor (Intelligence), C factor
(Emotionalr maturity), E factor (Dominance), F factor (Surgency). I (-) factor
(Hardness), M (-) factor (Practical concerncdness), IN factor (Polished
fastidiousness), and Q4 (-) factor (Absence of nervous tersion).

(6) The differences for elected leaders are slightly arcater, all in-
all, than for those considered leaders by observers or those with many leader
acts, but the only marked differences among leaders by these three criteria axe
(a) the-elected leader is more definitely selected for high surgency (F factor)
(b) the leader observed most to affect syntality is more sclected for emotional
stability (C factor) (c) the man with mnany leadership acts is relatively more
selected for intelligence ( B factor) and wiUl control (Q3 factor).

(7) The tendency to practise particular interaction processes in
group situations is related to personality characteristics of the individual members
(as measured before they joined the group).- There are many significant associa-
tions--eighty-six beyoz dthe 1% level of chance--but few are nevertheless of a kind
which account for more than a small part of the variance in the behavior
concerned.. (Much can therefore be ascribed to group atmospheres and "error".)
The interactional and sociometric behavior is entirely consistent with what is
known of the asscociated personality factors and adds to our understanding of their
meaning. For example, the cyclothyme (A+) gives more socio-emotional than
task-oriented remarks; the more emotionally mature (C+) is more frequently
chosen as a friend; the more submissive (E-) feels less free to participate, the
more surgent (F+) is more frequently rated an'effective speaker and a significant
contributor; while the person of higher integrated character (G+) makes more
task-oriented contributions.

(8) Individual changes of attitude and interest toward those expressed
by the group tend to be bi-maodally dtitributed. Shifting or not shifting (and
shifting a lot or shifting little,) show no demonstrable relation to the individual
or his characteristics. They are slightly related to soine syntality characteristics
of the group but principally to the situation of the individual, the more deviantly
situated tending to uhift more towar-Treioup.

Z. Consequences for Applied Social Psychology.

Beyond the many consequences of the above findings for group
dynamics theory are a number oiý conclusicna that will be perceived to be of
practical value by workers in special projects, and somie which can be perceived
by us here and now to be applicable generaliy in applied "group dynamics" and
management. These latter are mainly:



(1) Knowledge which will enable small, face-to-face, neonate groups
to be put together e.g. in naval, artillery, boat or aircraft crews, by, personality
selection in a way which will generate certain desired group characteristics.

(Z) Validation of a sensitive personality test for selection oi leaders,
capable of giving predictions of individual degree of success by correlation with
an empirical "successful leader" profile.

(3) A knowledge of the personality measures associated with certain
'Zgroup interactional behavior, including some that has definite "rejection" or

"nuisance" value, and which could accordingly be reduced by selection.

(4) Practical measures of at least half-a-dozen important group_
dimensions, suc" a-so Rm •e -synecrgy", democratic pr-o-ecure, et-6 which co-'•d
be ro'ed as standar-d Syntality Tests for use wherever comnparisons of groups
have to be made in routine situations, or in those numeroun research studies
which now lack evidence on the independence of the group characteristics with
which they deal.

Let us consider these separaltely, claborating only briefly and
where it is necessary to supply the practising psychologist with missing links.

SPECIFIC RECO MMENDATIONS: (1): If the psychometrist building groups
desires to increase orly certain single dimensions the required personnel
selection is indicated by the factors concerned, namely, high mean on B for
raising group dimnension 2, H for 3, A for 5, N for 6, F for 8a, Q4 for 9 and a
reduction of variance (especially on N, M, L and I) for 7. But probably we can
agree, even with present knowl-edge, that a good group is simultaneously high on
several dimensions, notably on 2, immediate synergy, 5 Effective Role Inter-
action, 6 Sophisticated Democratic Determination, 7 (-) Freedom from Frustra-
tions through Heterogeneity and 9(-) Strong Morale of Effort.

These five syntality factors combine to give good performances on
, such variables as high organization and orderliness, high performance on the

dynamometer pull, accuracy on group judgment, general excellence on coordi-
nated intellectual activities, rapidity in card sorting (accouiitancy-like taa)rs ),
construction and jury judgment, internal friendliness, tractability of individual

-,Attitudes, reduction of need for special leadership techniquez, and 'resistance
to panic (good performance in shock situation).

The required personnel selection recipe for a good grou so defined
1i.e. for augmentations of group performances along the di.nsions iudicated
above, calls for population selection principally on intelligence (B+), cyclothyrnia
(A+), sophistication (N+), low variace on (N, M, L and I). low nervous tension

" (04-) and low general anxiety (0-). To a less definite extent selection is
indicated also in favor of C+, E+, F+, 11+, I-, L-, M- and Q3+-

(2) The profile of the adcepted leader departs from that of the
follower in a way which indicates that the best multiple regression equation
for selecting (predicting) leaders should have beta weights of about 0. 4 for the

• standard scores on factors F, G, H, O(-) and 03, and about 0. 2 for factors
B, C, E, I(-), M(-), N and Q4(-). Until more precise correlations are worked
out for specific groups and situations the equation could thus run

PL (Performance leadership) .ZB + •ZC + .1.E + .4F + .4G + r4- - lI

- ZM + . iN - .40 + . 403 -. 20?4.
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(3) If we assume that interactional behaviors characterized by high
malintegrative index (ratio of socially negative to positive remarks), many ratings
as an ineffective speaker, many ratings as a hinderer in group activities and a
recoid of slowing the group activitiesplus a record of slowing the group in its
verbal situations are bad, then the following should be selected out in forming a
"'good" group: E+ (Dominance), B- (Low intelligence), CZ + (Indep-endent self-
sufficiency), and I+ (Sensitivity) respectively. Similarly, if we assume that
making a high percentage of clarifying remarks, being dissatisfied with degree of
group observation of rules, having a high total participation, showing leadership
in construction activities and being a person to whom others are attracted, are

cod for group life then selection of population for Q3 + (ill control), L +
friranoid" tendency), G + (Character integration), F + (Surgency) and C +
(Emotional Maturity) respectively, is desirable.

(4) Practical test batteries are set out for the following nine more

stable and important syntality dimensions,

Fl. High Synergy by Leadership (,Morale IV)--vs--Disintegrative
Low Morale IV.

F2. High Immediate Synergy.
F4. Plodding, Fortitudlinous Morale (Morale III)
F5. Intellectually Effective Role Interaction (Mlorale I)--vs--Low

Morale I.
F7. Frustration through Heterogeneity.
F9. Garrulous Nervousness--vs--High Morale of Dffort (V)
FIO, Low Reward Synergy--vs--High Morale VI
F 11. Rigid Deiiberation.
£12. Low Organization--vs--Sense of Purpose.

There arc many situations in industry and the armed forces in which
a diagnosis or prediction is required of the perfoimance of a group in some
important military or productive percrmance. Investigaturs of such problems
have been apt in the past to try to get those predictions in terms of one or two
limited tests of no known relationship to the general dimensions of groups, It
would seem highly desirable to have a standard battery which can be applied to
groups in many applied situations, so that regression equations can be worked
out giving the best possible prediction of the group's perforrrance in the reqrired
criterion, just as in primary personality measures for individuals.

Only by continued research with the same battery along these lines
can sufficient meaning be given to the factors in terms of a variety of real-life
criteriay For exaanple, we have shown virtually what are five distinct morale
factors above, and it would be desirable to find what the importance of each of

To sttmnnrize our findings from the standpoint of Morale measurement we have
in this, and in our former research, found six iactors which lie in the area of
resistance to group dissolution, the maintenance of effort, maintenance of standards
etc. as previously roughly delimited by non-quantitative writings on morale. One
of these, however, (Morale IU), has not been found in our second study and is there-
fore put forward very tentatively, as a hypothesis needing coriirrmaaon. The six
dimensions or sources of morale, (i, e. including one doubtful category)- maybe
briefly designated as iollows:-

Morale I, or Intellectually Effective Role Interaction, a morale of intelligent
mutual understanding in the group, with resultant effectivertess
especially in intellectual tasks. (Factdr 5 here)
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q Morale U, (Reported in (9)) Realism, Dependability Morale. Good m~r&lity
in dealing with other groups, together with realism in inter-
actions. (Not found here)

Morale 1ll, Plodding, Fortitudinous Morale. Good performance in shock
and difficult situations, with little verbiage and a tendency to
slow plodding planfulness. (Factor 4 here)

Morale IV, High Synergy by Leadership. This is the most basic and impor-
tant factor in Morale, arising from interest in the goals of the

- 4 group and its leadership, (Factor I here)

Morale V, Morale of High Effort. Freedom from nervousness (Q4) and
from excessive verbality, with high performance of*situations
of shock, decision and effort. (Factor 9 here)

Morale VI, High Reward Morale. Absence of indifference, non-participa-
tion, lack of unanimity, dissatisfaction with leader and low
fortitude; through higher reward to group. (Factor 10 here)

these is in a variety of military and other situations. Certainly the battery we
have here can claim to be more comprehensive than any other as yet available
and to have attempted deliberately to measure independent and major dimensious
of groups of this kind, The argument needs perhaps tobe repeated here, since it
is very widely ignored, that all the dimensions of a group can in general contribute
to any one performance and Mat attempts to predict group performance by taking
only one or two into account - those which the experimenter has a hunch may be
more important - is a very inadequate method of procedure. Therefore, although
we cannot claim that these rmeasures have as yet reached any high level of
reliability and validity, it is probable that even for immediate practical purposes
better prediction can be made from the combination of several such measurements
of comparatively low reliability than from measuring with great reliability some
one dimension.

A practical consideration in choosing tests is not only that they should
be valid and reliable tests but also that they should be convenient to set-up, and
this consideration has caunsed us to reject one or two measuring devices which we
would otherwise have included. Actually the choice of variables for the above group
diagnosis battery is dictated by the usual standards of high loading on the factor
concerned and low loading on other factors, though at this stage it would be
inappropriate to attempt any "balancing" on other factors. (Though measures for
the factor are kept as diverse as possible). In this situation also, where measure-
ment of one group on many factors' is likely to be ruled out by time considerations,
it is desirable if possible to get two variables, where feasible, from one test
"situation. With the uncertainty about reliabilities in the early stage of group life
one would wish to take a battery of six to eight tests per factor,.but this must be
ruled out, in favor of three or four, both through dearth of high loaded tests and
probable dearth of group time in group work.

It is understood that the details of test administration and scoring in
the following batteries are precisely as set out in the appendix on tests. It will
be noticed that the aim is to measure the group by group performances, (including
interactional sociometric, structural counts) and depending on observer ratings
as little as possible. Population measures are completely eliminated, for although
they ;reRfaentiy load factors more than do group performances they would requira
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-individual testing and are not strictly group phenomena. Howevex this exclusion
"Of population measures from the original batteries has the advantage that the for-
mer can'be brought as added avidenice when the highest pcissible degree of valii'iy
of syntality factor measurement is required and when the .oput.on x"easure .aze
iA.no sense tt be involved in the outside crite=ia,.

Battery for Factor 1. Synergy through Leadership (S)nerjX 2)

* -. Sociornetric count on group unity.
to to " freedom to participate.

Observer rating degree of interdependence.
"~ influence of the formal leader,

Battery for, Factcr'S Immediate Synergy through Population (Synergy 3)

Observer rating degree of group organiization
I, ,, 1i t"'We-feelinlsl

Performance on Rope. Strength of non-shock pull.
High sociometric count on number of significant members.

Battery for Factor 4. Plodding Morale (Morale III)

Construction (a) long planning time
(b) constant planning time

High level, of electrified rope pull
Much learning in !1 "

Guessing game, relatively many ques.ions on difficult items.

Battery for Factor 5. Effective Role Interaction (Morale 1)

High accurdcy in Group Judgment (Committee)
Small number of dots on target test
High jury udx• i .... ... S , .. ai Ie
(a) Preference for and (b) quickness at cryptograms.

Battery for Factor 7. Frustration by Hete•rgneity

Discus3ion on Interests: High speed of ranking alternatives
Sociometric count: Large number of negative effectors
Observer rating: High development of leadership technique
Little modification of individual attitudes by the group
Construction: Inconstancy of planning time

Battery for Factor 9. Garrulous. Nerv;ousness (Low Morale 5)

S..,. Low level of electrified rope pull
Preference for attitude discussion situation

t l verbal over motor activities

Long time on easy questions in guessing game,

Battery for Factor 10. Low Reward Synergy (2ynergy 1)

Dynanaometer (a) Large decrement through shock
(b) Large learnitg decrement ,

Jury,.Judgment (a) Greater iflu'ence from authority than logic
(b) Little unanL.m, ity in orig"il decision

Obsazrver Raving: Low degree of group irustration



Soc. Count: Little satisfaction with leader
Observer Rating: Low degree of group rarticipation

Battery for Factor 11. Rigid Deliberation

Jury Judgment: (a) High suggestibility (speed of later decisions)
(b) High volume of argumentation

Construction: (a) Low speed of construction
(b) High constancy of aspiration"

Observer Rating, High degree of frustration

Battery for Factor 12. LowOrganization, Fatigue

Guessing game (a) Long time on easy items
(b) Many questions on easy items

Interests discussion (a) Inconstancy of decisions
(b) Little concentration of votes

(c) Slow speed of voLing
Observer Rating: Little interpersonal contlict

The above batteries involve as a rule setting up two or three test
situtatonL only, since more than one measure is often obtained from each, an& -

thus should take rather less than an hour per factor. The scores on each test are,
of course, to be put in standard form before adding for the total battery score.

3. Opportunities for Further Research Gains.

Any research worth its salt opens up in its progress findings which
provoke further research; but we venture to suggest that the present research is
particularly rich in indications of new avenues of profitable study. Here we
propose to formulate a few of these. They can be pursued not only by (1) the

- ttinu up of new experimentz, tailored to the more precise indications from this
research, but also (2) the making of further statistical analyses ot tmle present
data which, for lack of man-hours, we have had to forego.

In order to keep essentials in, perspective let us formulate the
principles involved in our findings in three equations, as follows:-

(1) The synta~lity specification equation:-

P. SIF,, + SvFz Fa+ - 5 .F + S.F.
lgj g njng jjg

Where P is the performance of group g in situation j; the S's are the1. gi
situations indices for the situation j; and the F' are the dimensions of syntalitys

for groups of that kind, givenforparticular values for the given grotup g.

(Z) The individual persons specification equation ,

K 1. = s UT. + sjTzi + L s . * .T . + s.T..

Where R1 . is the response of the individual i in the, group situation j; the " :'.
srs are the sit4tionsl indices of the group cituation j for individuals; and the
T's are the source traits of personality with values as meaM••d'io -the
Individual i.
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(3) Transformnation equation from group to individual situational indices

9lj =f(S 1 +Szj+. . ,)(Fig+FZg+

0-This equation is not i- final and trA.ed fcrm as are (1) and (Z), It states
that the individual situational index for j for a given trait is a function of the group
indices for the given situation and of the syntality dimensions of the given group,
Lr this transformation coin be worked out it will permit prediction of the individual's
behavior directly from knowledge of his personality, oi the character (at~nosphere)
of the group in which he finds himself, and of the definition of the situation which
the group is facing, Before work on this transformation, equation cax b_ -,

effectively undertaken, however, it will be necessary for experimental research
to define the values in equations (1) and (2) with greater accuracy that has been
marked in this study, For it must be recognized that in an exploratory research
of this kind, breaking new ground in both method and data, we are bound to emerge
only with the first'rough-hewn outlines, Most of our findings now call for that
painstaking precioion research in restricted areas which wý,s not possible with so
vast an area of observation as we had to structure in the initial research.

Thus the first need in iurther research is a chec>rdnof the factor structure
and of the sMUf'o-EM-M71' M . Tne ab7 ThisbouI•o e done on-mr• '
restricted set o? varlabThtran-we w'eXr'e'o-ied to uce in exploration,_ and could
thus be carried out with an expenditire of only about half the man-hours of this
major research. At the same time new variables well chosen to clarify the
meaning of the factors found could be added, that the stability and meaning of the
factors could be simultaneously enhanced.

'Befo~t passing from this primary research need to other indicated e~xpiri-:
ments-1it is perhaps best to pause and ask what new relations could be investigated
in theprerekt stored data without recourse to further gathering of data.

Wlkt.t ic t,^ , herP in mr rrinre tharx a mere raking over of the half

extracted ore of a substantially completed research. The funds made available
by the ONR committee for the present research were in fact exhausted by the
Herculean task of testing 1000 men on all major aspects of personality and then
in running the complexly organized circus for recording the performance of over
100 groups each for three half-day sessions. With the exhaustion cf resources
the funds of the writer's own laboratory were thrown in to complete tae factoriza-
tion of the three matrices of about 90 variables each. Any committee even dimly
familiar with correlations, factor analyses and rotations will realize that this
alone is normally a three year task for two men working full time and but for the
invention oa new 1.B.M. techniques would have been so in this case. Even with
the attainmert of this degree of 'closuret the research extraction has nevertheles
'stoppd in mid-career. Almost exactly one half of the possible relations which
were intended to be investigated by the design of our experiment have been
investigated. The rest, as set out below remain to be abstracted.

A. 1. Factorization of the variables on the combined three sessiong giviLg
higherireliabilities on the principal variables (because measures wilM now be
longer) and greater definition of factors.

Z. A.6earch for significant differences in the personalities of leaders
chosen by grodys respectively (a) high and (b) low cn the various syntality
dimensions. This is the beginning of inveULglati•on of equation (3) above: the
changes of in dividual behavior brought about by measured changes in group
atmosphere.
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3. An analysi's for significant differences in the frequcncy of variousI
interaction processes in the group with leaders of various personalities, This
discovers, among other things, the proper adjustment of lead crship techniques
to the personalities of leaders and followers.

4. An analysis for significant differences in the frequency of various
interaction processes in groups high and low on various syntality dimensions.
This wouldgreatly increase our understanding of the mechanisms producing ther
dimensions,

5. A variety of change scores from the first to the thir4 session, which
may be either maturation or earning, remain statistically unanalysed. They are:
(a) changes in syntality dimension magnitudes from the first through the third
session i.e. in what dimensions does a group normally grow by experience, (b)
changes in interactional frequencies, including leadership techniques, frcm the
first through the third session, (c) changes in the four relationships already
investigated statistically here.

In regard to (c) we should~remind the reader that the four analyses !2
already made are: factorization of variables; distinguishing the personality
factors of-ieaders', personality factors and syntality factors; personality factors
and interaction frequencies0 Of the six theoretically possible relations, one, --
syntality to personality factor scores--has been looked into, a second--person-
ality factor population to leader personality remains unchanged by reason of our
design. This leaves for investigation of time changes (i) relations oi interaction
frequencies to syntality factors (ii) relations of syntality factor changes to
personality of leader (teaching capacity of leaders) (iii) relation of interaction
frequency changes to population personality factor (iv) relation of interaction
frequencwrchang.es to leader personality. These constitute material for a basic
investigation of group learning.

It mav be dtubted whether any body of data so suitable as the Dresent
(in objectivity and size of sample) exists anywhere today as a basis for the above
analyses, and it is to be hoped that funds will be expended in deriving these
relations from the scored, indexed results here rather than by the ten-fold
greater expense of starting fresh experiments.

Turning now to the clarifications which can only be obtained by
fresh experiments the following may be suggested:

B. (f) First, any use in other researches of the test batterk.es for group
dimensions suggested above is likely to add to our .knowledge of their meaning.
Specifically, however, it is now desirable to search for new variables of hdgher
saturation with the battery pool than any present members oi the battery, and to
see how the above dimensions change in magnitude with size of group, motivation,
length of time, ".dying together, group success and failure etc.

(2) Most importantly of all, as argued above, a fresh sample of groups
should be used with the same variablqp (plus those indicated to test hypotheses

.regarding dimensions, discussed below) to determine the stability of the syntality
factors and the convergence of independent simple structure rotations.

(3) The immediately indicated extensions of the group descriptionAnd
Meacurement work are to groups of different sizes, ages, motivations alzd
structures. Notably one would like to see similar factorizations (a) of groups of
three people (neonate) (b) groups of ten which have been in team work together
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over several znonths, (c) groups of ten with more complex role structure and ýd)
a group of ten with stronger motivation. We suspect that some of our major
factors would pe, sist among all these group species,

A logical subdivision of 3(c) with great practical importance is the dove-
tailing if research on experimental groups into that on groups-n-beir? -in
instituations7 This requres-fctorizng t.he group dimensions on sets of ariables
consi=ting about equally of (i) measures gathered by putting the group to experi-
.mental tests on marker items from the above factors and (ii) rneasures from the
recorded efficiencies, interactions (structures) etc, of the group performing its
required institutional acts in situ.

(4) A whole series of researches are indicated on the present syntality
and personalityiactors in relation to what has been called "group learning"
(8a) (15). A few of these are possible from our present data, as suggested above,
butour-design~was mainly cross secticnal and cannot give full answers about
longitudinal changes. For example, the trend of the stability coefficients can be
glimpsed here, by a comparison of two intervals, whereas it would be most
interesting to know whether the stability of group characteristics climbs to a
plateau and if to at what final level of reliability coefficient and what 'session-
age" of the group, Again,, no adequate comparison can be made in our groups
between the leaderless and the leader-directed condition, because we have no
reversion to leaderlessness at later ages, to rule out the learning effects°

Sorne of the group learning effects have been captared by an analysis of
variance design by Penman (15), but the following (expanding A5 above) need
investigation in any systerhatic advance.

(a) Changes in syntality traits (learning) related to initial syntality and
population characteristics.

IM C.hancs.% under various strengths of motivation and reward.

(c Changes in groups subjected to varying degrees of success and failure,

(d) Changes in groups subjected to varying degrees of out-group hostility.

(e) Changes in groups having varying degrees of overlap with other groups.

(f) Changes in groups having ditUerent internal structures. notably as to
leader s~hi level of internal communication and the manner of distribu-

Of group rewards,

The learning experiment design co-uld ideally be combined with the cross-.
sectional descriptive design, in that the factorization of syntality dimensions of
nisture, established, experienced groups could be carried out on the groups put
through thest experiences, with resultant possibilities of relating the discovered
dimensions to the experiences.

Beyond the above perfectly definite relational investigations which system-
atic research requires theke are other researches which will suggest themselves
to anyone studying the hyp'oiesec provided by our syntality factors. For example,
our initial theories about the princ.ipal co'nponentei in synergy are in the meina
supported, but also rendered into more specilic and precise hypotb..eses by the

present findings. There now appear to be at least three main factors to be taken
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into consideration in estimating synergy. First there is the synergy resulting
from the exttrnal rewards to be gained fror working in the group (Reward
Synergy: Factor 1Z(-)), Secondly there is a somewhat riodified bicture of what

.we called intrinsic synergy Lbe. satisfaction through the group life istell0 This,
as Factor 1, seems to be connected largely with the goodness of the leadership,
which presumably augments both the harmonious satisfactions in the -r&b•" life
itself and the clear perception of (br optimism about) the group goal rewards.
Thirdly there is an augmentation of synergy, presunkabi±r most co spi-lous in the
early hours of the grotip's existence, arising from favorable persota .t5-Jfators'
in the population-(- intelligence, emotional maturity and absence of paranoid

',' trends-)-which facilitate a rapid, realistic use of the group as a means to goals,
This three-factor theory of group synergy will suggest a variety of specific
researches for its testing and extension.

By the common use of the term "Morale" to group dynamnics our findings
indicate that it is a resultant of no fewer than cix distinct factors. Mlany specific
researches could be initiated to test this hypothesis and to clarify the'mechanis~s
of these separate "'morales" implied by the titles we have given them.

Again our finding that heterogeneity in population on some temperam-ent
factors raises the level of group frustration has irnplortant implications for study-
ing group aggression. Our hypotheses here is that heterogeneity in some person-
ality factors e. g0 inteiiigence, cyclothyrnia--schizothynia, may be desirable
where the group life requires a certain variety of performancek, , but that on
others,principally determninin -s and modes of inter'tction t'.g N, M, L and
i, heterogeneity is productive -_astration in communication and in arriving
at consersuses on group activities. This also suggests a nurnbr-of experin-ental
designs breaking down the question of heterogeneity effects into mn6re specific
questio'nt

AIt is perhaps unnecessary to stress that all advances in these-o group hypo-
theses must go hand in hand with improvern't int 9 ojective group mneasurernent

?-actors•.
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APPENDIX I

THE MATERIALS USED IN THE EXPERLMENT
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BRIEF DESCRIPTION OF SITUATIONS SO DESCRIBED

AS TO PERMIvT REPRODUCTION.

30. Construction:

The group was asked to construct a three dimensional figure using
dowel sticks with two different size ends and of two different lengths, and a
limited number of cubes drilled out to receive the sticks, A diagram showing only
the shape of the required figure was presented, The group was given a distribu-
tion of scores (timie for completion) and asked to submit an estimate of its time
before beginning work. It was then allowed up to 2-l/Z minutes to decide upon an
estimate. If it did not submit an estimate in less than 2-1/Z minutes, it was
asked to do so; if it did, it was told that it will be timed beginning when anyone
touched the materials.. If however, they had talked beyond the above limit they
were asked to begin. When the model was submitted, it was inspected for com-
pleteness. If it was not finished in 10 minutes, the group wa& asked to stop; and
they were given credit for (and told) the amount completed. They were then
asked to repeat the above procedure, again building the same figure. A different
figure was used for each session. The repeat construction was not done in b
Session III (except in the first 35 groups). The group was told that its score wat
the time taken to complete the figure, or in the event it did not finish it, theaanount achie ved.

31. _Group Judgment:

The group was given, one at a time, 4 questfons of fact, e.g. "what
was t',e ideal minimum subsistence budget in 1939 for a farzily of 4". They were
allowed Z minutes to discuss each and required to submit an-answer at the end of
that time. They were told that if a correct answer was submitted in less than 2
minutes, they would receive a bonus that increased as their time shortened.. (The
situation was used in session I and II).

32. Attitudes:

The subjects were given a 21 item attitude scale consisting of state-
rcents taken from the Thurston scales on birth control, evolution, Cod, war, and
Communism. Below each statement was a 7 point scale on which the subject
could check his agreement with the statement (ranging from "absolutely certain"
to "absurd"). Eleven of these statements were presented to the grc.'up (2 at
session I, 3 and II and 4 at III, the latter for the first 36 groups only) at;

"sentences taken from recent American or foreign newspapers". They 'were then
told that the group was to discuss each statement for four minutes ("Decide what
the statement means and how you feel about it"); and at the end of each 4 minute
eriod the experimenter would ask the members to vote (by show of hands) on the
ame) seven point scale. The average of the membership vote would be consid-

tre "the group opinion". The group was told that they were given points for the
number of ideas discussed and "the general liveliness of the discussion". At the
end of the situation the individual member was again asked to indicate his opinion
on each queston discussed as a part of the sociornetric measurements for that
situation.

33. Guessing game:

The experimenter answers with either "yes" or "no" questions asked
by the group who are instructed to try to discover of what it is the experi-mente:
is thinking. They were told that they were limited as to timne but not as to the
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number of questions and that their score was cut more by an excess of questions i
tha•n by lack of speed,, At session I their problem was to discover arn ltafgyt

item (the Eiffel Tower) and a "very difficult" one (the concept of goodness). At
scssionrrll they were given an "easy"item (Ingrid Bergman), a& "difficult" one
(the city'of Columbus, Ohio), -and a "very difficult" one (the."visible solar
spectrum).., The time limit (not told to the group) on each iterh was three minute.,

34. Dynamometer: (used for the last 40 groups only).

Two steel pipes, I inch by 30 inches, were placed at each end of a
small steel dynamometer. The group members were given pieces of canvas to
fit over their shoes and were placed on a heavily waxed floor. They were told
that they had 30 seconds to get the dynamometer hand as high as possible, that
their score was the dynarnometer reading, and that the best way to proceed was
by jerking. After they had worked for 30 seconds, their score was read to them.
They were asked to estimate what they would do on repeating and then were told
to repeat the task.

After this had been repeated, the dynamometer was modified so that
it gave a continuous reading, The group was told that they were now to maintain
as steady a pull as possible for 15 sezonds and that the lowest point they allowed
their pull to fall would be their score. No practice trials were permitted, but as
much time as desired was allowed for planning and organization. After doiug
this once, they were asked to estimate and then repeat the'trial as above. This
situation was used in this form in session I only. -

Dynamometer with Shock:

For the last two sessions, thiu situation was modified in.that only the 7
second type pull (steady) described was used. The group pulled 4 times, each
for 15 seconds. After each pull, the minimum strength was announced, an
estimate of the next pull was obtained, then attempted' The metal handles were
replaced with fiber handles of the same length, each with five band holds. in each
hand hold two electrodes were so placed that it wan ingpossible to get a firm grip
without contracting them. .,A high voltage current was placed on these electrodes
during the last three pulls At each session. The d-fnanioneter situ"aion was used

,. Tfor the last .45 groups only.,-

35. Interests:

If.mmediately after the attitude test was given and just before the group
was to begin functioning as a group, each member was asked to indicate the
relative strength of his interests at that moment in a list of 11 activities selected
so as to (1) involve as many as possible different basic hunman needs and (2) vary

* in the amount of interaction likely to be involved in doing them. About two hours
later the ertlre group was. asked to discuss the same list of possibilities,

-' ap2parently for the purpose o.,selecting one of them as a subject for a future
"I meeting. After discussing the possibilities for 6 minutes the group ranked therm

in order of preference, and finally cast 100 votes divided among as many
activities as it wished. The need for voting as well as ranking was explained as a
device to allow the group to indicate relative strength of its preferences in corn-
petition with other groups. rollowing this, as a part of the ftnciornetric ratings,
* the original "interest" form was again filled in by each member with instructions
to indicate "how you now feel".
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36. Card 3orting:

On the frott side of the experimenter t s table was placed a sheet of
hcavy- cardboard, 11 by 42 inches, divided into 15 squares nwubered 5, 10, . . *
85° Above some of the squares "red" was printed, above others "black", and
above still others there was nothing 0 On this cardboard a stack of specially
selected playing cards (without face cards) was placed. The group was told that
their task was to sort this stack of cards into 15 piles each placed in the appro-
priate squarxe They were told that there was a time limit but not what it was
(6 minutes) and that thteir score dependtcd on both speed and accuracy.

/

37.. Diseussin and Plannin

The final activity in each session was described to the group as an
opportunity 'or it Lo idiicuss vhat it had done, how it coucI have done better, what

things it found most interesting, what it disliked about the experiment, and so
forth. This discussion was allowed to run for 6 minutes immediateiy after which
the group (for session I and LI) ranked its preferences of sitv.ations.

38. Jury Judgment:

The group was given brief siummaries of several. rather involved law
cases. They were asked to discuss the care for not more than 5 minutes, then
report a'verdict (a simple majority was required). As soon as the verdict was
reported, the experimenter then gave them arguments based, for different cases,
upon appeal to authority, logic, or emotionality appeal designed to disagree with
their verdict, Unless a group reversed its judgment, 3 such arguments were
read for each case and up to 5 minutes discussion was allowed for each argument.
The group was told that it was scored on the soundness of its reasoning. Sessior2
H H and MU were opened with this situation,

39. Target throw:

efc The group was told that this situation was designed to measure the
efect'of the experimenter and observer on its performance and as soon as the
instrurtions were presented, -the two left the room. A multi-colored canvas
target with circles marked from 10 to 0 placed high on the wall was pointed out
to the group. AUl members were told to stand on the distant side of the red line
on the floor. A squash ball was given to the group, and it was explained very
specifically that they were to have 10 throws at this target with the -squash ball. -----
The're ý6ula be noapractice shots at any time. The members were to watch
where .theti thro*s hit and to report to the experimenter the total score at, the
end of thi, problenm :.

Unknown to all groups there was a carbon paper and a recording
sheet beneath the target so that the exact number of throws and number of points 4

earned csald be ascertained. This situation was used in Session 11 and III for
the last 45 groups collected.

400 I!t

The group was given instructions in breaking four kinas. 9f codes.
They -YVwee then pt-esented with tour coded messag•.s, pne at L tize, and asked
to solve them as rapidly as possible. Three minutes were. al4owq4.for each.
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41, Leadership selection:

Immediately before leaving at the end of session I the experimenter
invited the group to select a leader for the beginning of the second session. No
instructions were given as to how the selection should be made, nor what criterion
of election was required. He then waited for the group to announce its decision.

At the start of session two the experimenter stated that since the
group may have changed its mind, since its last meeting, about who it wished
to select as leader, a new election would be held, This time the experimenter
asked that votes be cabt by writing nominations on a slip of paper and he volun-
teered to collect and count them.

A new leader was elected at the end of each hour during ses;sion II,
and at the end of session II, a leader was elected for the entire third session.
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APPENDIX 1

TUE MATERIALS USED IN THE EXPERIMENT

B. Manuals Used in Presenting
sitiautions to the Groups.
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Manual of
Experimenter's Instructions

Session 1.

When the group enters have, them remove coats, etc. Ascertain thatthey
have no more than recent acquaintanceships and.sit the ten-'nen. Then say--

The purpose of this experiment is to discover laws of social psychology.
These laws ar'e-t !af. needed today by business men, stateszr eh, and the armed
forcTes For ex__n in the event of anoth'•t war the Air Force might have to
pick many bornber groups. If we can find out something'ab6ut 4hy pebkle do what'
they do when they work together, thenlthe'Air Force can use this irtormation to
pick better groups and to train'them~norekquickly.

To discover these laws we need to know three things: the members of
the group; what the group does; and what the members of the group think of what
it does and of each other. You have alreadytold us something about yourselves in
the personality tests. We now will find out what thegroup itself does by.5watching
you, and we have prepared rating scales which are to be fillkd outbryou after
each group activity. This will tell us what you think about your fellows in the
group and tell us how you judge the group.

Rerriember we are interested in the groun rather than in individuals and
we are interested in what the- group does and why it does it:_therefore, it is
important that each of you answer all these questions as honestly as you can.
Because we are now going to ask for your true opinions about what the people in
the group with you do as the experiment unfolds, we LiLnk that you are entitled to
an assurance that this information will remain highly confidential, So throughout
the experiment you will be known by number rather th'n by name and will be
recognized also by your coat color. Within this group you will have a number
between I and 10. It is this number that will identify you and by which others may
continue to refer to you within this gc.oup. It is this number which is on the arm-
bands which are on the backs of your chairs that we can all recognize you and you
car. recognize each other.

You will find these grop activities interestnin themselves, you will
also find the whole program interesting as an example of very recently developed
research in social psychology, at thoc conclusion of the program we shall explain
to you what it is that you have: done and-what we -have learned about group behavior
as a result of your participating here. In addition to all this we want you to feel
that there is something in it for you as individuals--there is education in it, of
course3 but somehow students seem more interested in a few handy dollars than
in education, so we have prize3 which will be awarded to groups on the basis of the
group performance, a group may do what it wishes with that pri7ýe money, spend
it as a grn•up or split it up among its members or do anything at all - it's yours
when win it. There is a prize of $100 for the best group in each set of 10 in the
whole experiment. At the beginning of each problem I will tell you how you can
earnpoints, for each particular situation.

Now briefly notice the questions on the lirst page of the record booklet.
The numbers (one to ten) near the top and at the bottom of the page represent the
members of this group. Where ever there i._ a divided line, like the three on this
page, you Are to draw a line through it at the point which most nearly corresponds
to your judgment.
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Will you notice the upper.-:4glht corner of the form being handed you.
Fill in your number on..the rexord sh'tt. Opposite "group" write
Opposite "group no." write * The date is 0Thss-ane
info,,mation shouid be f4-ined x-TnfV ' rons given y ou.-Iti',' s the-only identifying
information they will bear.

Nowv read the printed instructions on this sheet with me.

READ INSTRUCTIONS AT TOP OF Th'TEREST SHEETC

"Do you undertand?

-You have three minutes to fill in this sheet. Go ahead.

INTERESTS

We now want to know how interested you arc in each of the following
activities. Suppose you have $1., 00 to spend on them. By showing how ,-mruch of it
you would be willing to spend on an item, you can show how interested you are in
it. Do not try to decide how much they would usually be worth to you, or how'
much they would actually cost. Think only of what part of the dollar you wou.ld
be willing to spend, right now. You must spend the entire dollar. Fill in each
blank.

t'12

"1-, " .- ,-.,'*1
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CONSTRUCTION - INSTRUCTIONS

Materials: Stop watch. Building Materials. Diagram of modeL,

Here*-re a number of sticks and some joint pieces. You are to use these
to constr-ct ,ý nodel- that will look like this (show wall drawing). Do the job as

quiklyas possible, The group score will b in. terms of the time-you take to do
the j*ob -or iftiime runs-'outbn yo" -- in termrs of hiow muh ouhve completed.7
Noticeth at there are two leneths of Lstick-s. The short sticks are just alike on

+- both ends, but the long sticks have different size ends. (Demonstrate) Notice
also that the blocks are of neveral different kinds-some have all omall, some have
all large, and some have both kinds of holes. In this figure only the upright sticks
are short ones. All other sti-cks are long ones. -

Befo~e you begin we would like to have you estimate how long you will
take. We have" foundt hatg roups of 10 {subn-titute here the number actually in the
group) men can build this model on their first trial in an average time of, six min.a-
utes. One group in twenty takes 2 minutes or less while one in twenty ta•kes ten
minutes or moreo How long will you take? (group to make estimate)

(Observer should note the discussion that follows this, classifying it on
the tab sheet, while E. times the interval between his putting this question and the

group givin&-R -i an answer , Eo should, on the blank sheet, describe briefly the
atmosphere and behavior o3? t-e rou in arring at this decision. If discussTon

-ecores prolonged--over 90 seconds--and deviates from n.e problem, E. should'
remind the group oi their problem),

As soon as the estimate is given, E, says, "Ill start timin ou as soon
as you touch the mateiials", (Lf group goes into • prolonged discussion o proce-

dure, interrupt them at 1---2 to 3 minutes -- depending on how much time wac
spent in arriving at a time estimate--b•y, "WTime is in"),

As soon as the group has completed the model, presented it, and it is
accepted by E. (for E. to accept it all blocks must be properly placed) E. says:

Now dismantle it. (E. should help. As soon as members have returned
to their chairs) he says:.

Your time was. If you were to repeat the same task right now,
how Iongwould o tke second tria?

As soon as an estimate is given, indicate that they are to build it again,
similarly0 Smile if asked how time is going but admit they are being timed. Allow
nrot more than 2 m inutes Siscussion before starting them.

During the working period E. should write a descrip.tion othow the group
proceeds, noting who is participating,who is "pushed out"1 who leadi2 how they
handle problems, nature of interaction, etc* 0. should tabulate vocal behavior on
the cliaisication sheei AT *,e .conclusion of the s.eacond trial, have-the members...
privately iill out the rating scales while you also fill out the' observer rating scale.

In this situation, record
1. 1st estimate of time, who reports it, and how long the group

takes 'to decide-•"
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Z, Time spe!nt in pl!'..'n& if any:

3. Construction tirne

for each trial.

Note: A~low no.more than ten minutes for either trial to complete the figure. If

fi"huze is incomplete at the en3 of ten .rnnutts s•t •-e group, count the number of

faces finished and report this to tlhem. Any cormer block which is missing will

make three faces incomplete-, a center block may involve five, e-tc. This figure
has 11 faces when complete.

Set 2

.1.

*.-:. .. . / '. ... --

3longer rods vertical)
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SITUATION fl

GROUP JUDGMENT - IN5TRUCTIONS

Materials. Stop watch, Scribbling pads.

Have the subjects seated so that eiscussf:n is easy. Explainithat this is
an experiment to discover whether group discussions can be recoided and anal-

-'' Fsatisfactioriy and we are interested to ¢2n-d oiut-Ihow well groups of people
discussing together can answer questions of various Einds. Then say --

You will be given one at a time 4 Sgeneral questions. For each., two
ni•zWutes -only wilbell - Ate d of tUhis time we want yotu as a group,
to report one, and only one, answer to the guestion. How you do t -'s is entirely
up to you. Your group score, upon Which your chances for the rize money.
depends, comes xrnom your accuracy and froFyour promp~tess in answering.
Start recorder. .

The-first question is - What was the ideal rninimurn subsistence budze
in 1939 for a family of four? (Record as before)

The next question is - What is the present white pouation of A'%ska?
(Record as before)

The next question is - Where and when was .atomic energy first produced
by man (Record as before)

The final i~uestion isr What is the basis of most, if not all, conrnmerical
dentifrices, or tooth pastes? (Record as before)

Do NOT tell whether the answer is correct, do not delay to discuss with

should be answered.

At the conclusion of thewhole-situation say "rating scales, page 211. On
'this situaticn both E. and 0. -should fill in the discussT'i-d-lassifica±on sheet, If
the group asks for time to organize itself to handle the situation this :equest should
"be granted but they should be allowed no Yore than two minutes to dothis,--,E.

oul record on the blank page'the exact circumstances of this, noting who makes
requests, how group responds and what is decided (to do this may necessitate
sacrificing part of the classification sheet, If so a note should be placed, in the
margin indicating what part isr not recorded.)

"The gro6u4rpoduct (answer) should be recorded as follows:

1. '"$IZoo per year", (P) 1139,1

NOTE: If a group does not have an answer by - minutes, stop them, and ask for
the answer. Record how answer is arrived at uneer these circumstances, and the
excess time that is used., This time will be used as an "acceptance of limits"
score.
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SITUATION III

ATTITUDMS

Materials: Pointer, cardboard voting scale. ten copies of attitude statements,
timer.

-4

Procedure: Pin voting scale on wall where it can be seen by the entire group.
Then give each member a copy of the attitude sLaZczneats.

Directions: Here are five statements taken frorm recent American and foreign V
newspapers, We want you to distcuss Numbers 2 and 4, one at a time in the way
a committee might do. You are to try to decide what the- statement means, and
how you feel about it. At the anrd of 4 minutes I will ask you to vote on this scale
to show just where you stand with regard to the statement. The position taken by
-them-'7-ajority will be the official position of the group. You are not, however1 to
discuss how you will vote, but re.ther what the statement means, and how you feel
about it.'

Your score will be determined by the liveliness of the discussion and the
numnber of points brought out, Now begin with the statement no. 2 and discuss it
for the next 4 minutes.

Just before takin the first vote say. Remember, the •osition (average)

_take4nbt the majoriii will Ue the officialyo--oion-oa-the entire group.

After four minutes E, should stop the discussion by announcing that it is
tfin-e to vote. In taking the vote he should i lways start at one or the other enT Jf
the scale (Cena to be determined by the group), and move toward the other extremne
one position at a time, until all votes have been recorded. The avierage of the
votes should be reported, to the group, As soon as this is done they are asked-to
discuss the next statement, as before, or.fil in rating scales, as the case may
be..

E. should attempt to get a sumnznary of each contribution, recording this
on the blank page. If a recording device is being used, he should record, verba.
tu rn the order of speaking and the first few words of each speech. 0. shodil-
keep tab of speaking on the classification sieet, and should record, on the blank
sheet, the position of individual votes, and the reported "group opinion". For
example:

CL L. A"!Criminals are pathol.... 2 .....
Abs cert, Uric. ab surd

3 24 2

etc,
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-S'ITUATION rV

GUSSINO4GAME.-- INSTRUCTIONS

Materials: Sound recorder.,- Stop. wtch.

"i...r Tlie,.subjects W'ill agaiibe Eeafted onj.three sides of a table. The experi-
menter wil]2 sit at the fourth side.- The -microphone will be on the table. The
experimenter will explain: Thi-sait•"M .'Is Iaj iessing game and itis to be con-
ducted in general as it is onhe well w-rdio -programns t its'oS is to

i.Trnd out whether groups di-fer in their efflicency ... perfoim.ine such a..task as this.

Say-

'- -" I will think of the whole or part of some erson idea or, thing, present
"or past, and, by asking qustions one at time Which I will answer merely yyes
or no you are to discover.. ith as few qucstions as "possible what it is I am think-
ing of. Your s ore and y0our prize depend u~on the fewness of the questions and
the shortness of the timne,, but the number of questicns is more important than the
time. Any guestions?

Start the recorder and say - All right let's go on the first one.& Ask our
2nestions.---tart watch.)

-:-...Here E. should merely keep *_ount (on the cobinting devi~ce provided) of
the number of questions. He should ofTcourse, record the answers, time and
number of questions, etc.

The tiDugs to beýhad in mind here arc:

1. The Eiffel Tower
- 2. Pre-sident Truman (use this only if i is iaiiea

3. The concept os goodness.

There is'no limit to the number of questions.:"' No'Tnore than t.ree ninutes are to
be allowed for aev one item.

a""04 should use the blank sheet, and record the order of speaking as well

as maihy,-q-estions as possible, and the final answer.

"1 - r ,9

,'1'
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.SrTT-ATILo1.v.
- ... - -- . O . ..

Materials: Dynamometer, unwiredha4-mdles. Pencil, blbnt point, stop watch,
canvas shoe covers for ten people, to give constant friction.

f, .With the group members seated in theiii sual.positions give each member
-two canvas strips ad demonstrate how. they to be used. When these are put

on, pic1k up the dyn onometer, .cx lainin and 4ej•onstzati how it works. (Keep
members in Itheir seats during -lh .. -explanaa~fion)Z . .

Now say-

You are to use this as a sort of tug-of-war. You should divide up in any
way you choose, -then you are to pull against eadch-,ther and make this dynamometer
register an high. as possilble. It has been found that jerking is the best way to do
ads th, but you may not jerk the apparatus - only youirselves. After you have done
this for 30 seconds I will say btop and we will read your score. I will then ask
you to estimate how well you will do when you repeat it and after you've made your
estimate, you may try it again, just as before. You may use only one hand to
pull with and you may not hold on to any fixed object. Any questions? All right,
get ready and lets go. -

Wk•hen this is done say:

Now that is the first half of the experirnient0' Du'ring the second half, you
need to keep as strong a stead_- pull as possible. The lowes,t point to which you
let the pointer fall during ih"T5 second period will be your store, Of cou'rse, you
will want to make a high score. -Well, after doing this you should estimate how

!,.i,11 Ar• =ae,- ,,yn t±-ngI tho',n u7o-Ill tryv ýi r t-,c-nnm- time.

Eo should hold the dynamornmeter seeing that it is heldupgright and not
jerked excessively (ince jerking moves the pointer), He should also time the
group during the It two pulls. 0 should record how group divides up, w rho Faects
division; how they pull and-what organizational devices they use. O must record
group prodi-cts.

For the 2nd (sustained) pulls, 0. will have to start and stop the group,
E. should place his pencil on the dial bearing :down hard enough to leave a mark
and pressing gently against the pointer. lie should put the pencil there'-when 0.
says "Stop".

Record group products as follows:

Ist (max) lbs.
estirnate lbs.

and (M.Bx) ____lbs.

1st (min) lbs.
estart 'lbs.

Znd (min) lbs,
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SITUATION VI

INTERESTS L

Materials: Revised list of interests. Group ballot.

Say:

Sometime later you will be invited, as a group, to spend one evening
of approximately three hours pursuing one of the ToloFAing activities. We now

. want to see what things you prefer, and how xnuach you prefer them. Since all
groups will have to do the same thing we cannot guarantee that you will get your
first choice. To select the activity that will please the most groups we need to
know both. what your preferences are and how stron they are. Before deciding
your prefer-enccs however, you will need toEIu the various possibilities
involved in the different activities4 Therefore, for the next six minutes you may
consider these possibilities. Your score, and your prize, depend on the liveliness
of your discussion and the numbhToif Mes you talk about. At the end of six m-ui-u-
utes I will ask you, as a group, to vote on the different possibilities. You are
not, however, to decide how you will vote yet. Are there any questions ?

At six minutes, E. fills out the green ballot step by step, calling for a
group decision at each point (but not himself calling for ahy votes. ) As
soon as the rank order is determined he announces this, slowly and
clearly, then says:--

Now, we need to know how strong your preferences are. You have one
hundred votes which you may divide in any way you wish. Remember, the alterna-
tive getting the most votes from all groups will be the one chosen. How shall I
record your votes?

(Throughout this situation try to note active participants, and both
acuivc and passive dissenters.)
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5TTUATION VTI

CARD SOR'TING

Materials: Special pack of playing cards. Base c'srd. Stop watch.

Place the base card on the front of the Experimenter's table., Put the deck on it.

Again in the next task the ezaphasia is on speed and rccuracy, this time
in performing a routine clerical task,. The materials consist of this bundle of
ordinary playing cards (present thiem). V

These are to be sorted as quickly as possible into 15 groups as indicated
on this chart. Each group is to have the cards in it ad-ding to the value zindicated
here (point), and all the cards of et group are to be of the color indicated here
(point). Where no color is required the colors may be mixed but in every case
t-te total value of the cards in the group must be as shown. AUl of these require-
ments are indicated on the base sheet here and each group of cards when it is com-
pleted is to be placed here in its proper place,

You score depends upon the number of groups correctly assembled when
time is called or upon the time taken if you complete the task before time is
called. Speed is the essence of the task. Work as fast as possible but also watch
your accuracy. For this task in order to save time., your'work will not be checked,
but we will give you whatever score yoa say you have earned.

The special rules here are that you may not move the base card, and
you may work only from the front side of the table. Time begins when you touch
the cards,

0. should keep the verbal behavior tally sheet while E gives a descrip-
LI"LUA. Wh 1L.t '"---------LarW mrro andtiextent of
organizat•on, carefulness of work, etc.

Score should be recorded on the blank page as follows:

"14 boxes right" (K) Time 3159''

and the completed stacks set aside to be checked later.
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SMITUATILON Vi"

Materials: Colored group ballot: cardboard list of situations, timer.

Say:

A s a LIa! acti vi ty f..r' c cesion, we want you to discuss the whole
session t s activities. -You should try to decide what your own strengths =nd weak-

"-' neeses were, and also what were the strengths and weaknesses of the situations
themselves. What suggestions can you formulate for a better performance next
time, You have six minutes for this. Once again, you will be± scored on the
number of points you discuss. This qard listo the situations in order of their
occurrence, _

(Set the timer at six minutes and put on table where it will be viSible.
When it rings say:)

Next time we are going to try to rearrange the program according to
your interests. Will you therefore tell me now which four of these situations you
prefer, or would most like to have again? (Continue filling out the group ballot.)

(Take and record the time required to complete this ballot).. As soon
as the ballot is completed say:

Next time when this group meets you will need to have a liader. Please

select this leader now by any method you may wish.

Rating for total session.

Record leader selected and have the last two pages of the record book-

When members have completed these ratings, E. should remind them
of the next xneetingf have arm bands removed, and thank Them £oYr"eing there.
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Manual of

Experimenter's instructions

Session II.

When the group is seated and coats are rermoved etc, tell them that
this is a continuation of the former session and that they are to be identified again
by the same inunber and color they had last tine. Then have them fix arm bands.

Say "tRemernber again that-for the purpose of this investigation you
as individuals are essential but unimportant. It is the group we are concerned with
and therefore with you as a group-member. When you fill out the rating scales
and qiuestions afttr each situation remember this and be honest and frank, Some
of you were inclined to tefuse to say which members of the group you would reject
-- perhaps you would not reject any and that is perfectly ali right, but uzually we
do fetl there is one at least in ten of us who wo-uld berefit the group by hi-s absence.
It may not be the same ones all the tims or it may be, That is for you Lo judge.

This sessiont s activities also contr.ibute to your wirning our prize,
Th.s is your second cha-ncf t,> do b*0ter that you havw done or to keep up your lIgh
standard. The acti.vitics of th.ts session will be some oi theLz. 3.iie and some of
them unlike those youha-e clone before,. We hope they are even more interesting
than session I. And of course we are getting to know each other better now so our
judgments can be mbde more certainly this time.

It is important to work as ouickly as possible becaus;e our total time
is none too long and because your group score depend-. on botai speed and accuracy.

You will recaldl that at the end of the last session you chose a
ieader. In your group that leader wvas No. o..,.a. We have been thinking that
durinz the intervening cays yo,.u havy. ha.d time to con3id.:r this, choice vou made,

anthat you may want To chazAýet yuwL-; ±n+1azttiWilC
take one of these ballots, fold it, and on the inci'le mark the number of the person
whom you would now £ik' as a leaaer.

Experimenter is t' glance quickly over the leaderzhip situation
and announce retention ot old lead.2r or election of new one, E, is then to say,
"He will serve as leader though the firtt part of this session".
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JURY JUDGMENT

This finst situation might be regarded as a test of the group's ability
to func;tion as a" jury" or of its ability to arrive at sound conclusions from facts
and its ability to reason. One at a time I shall read three real law cases. You are
to decide the question given you as quickly as possible. You must report your
decision within five minutes, and because of the limit on time, a majority vote
will be accepted. The facts you will be given are actual facts and are given in the
order in which they were brought out in coutrt.

If group verdict is guilty then read la, Ib, ic below and invite a

change of opinion after each. If 7er--ct is innocent read 2a, Zb, Zc inviting change
after each. -

Actually say when verdict is given: "Now there were some facts sub-
-sequently revealed which may cause you to change your verdict".

Whenever the group changes its mind, record this fact and read no,:
further.

11o A and B were engaged in a fight with knives. B was getting the worst of it.
At that moment C canee along and seeing that B was in distress intervened by
shooting and killing A. Is he guilty of manslaughter?

Note: If group reports "Not manslaughter, but murder" assume. this
to be a "gxilt" verdict. When report is "guilty, "1 read Ia, etc.

Ia. Any street fight is a public affair, and every citizen is a deputy-in-fact to
prevent violence and to protect life and property. Had he failed to intervene he
would have been negligent of his responsibility as a citizen.
lb. A was guilty in The first instance in fightin•g with 1k,•4v . .d tlenwfn.c. h-c (.-0,

is exonerated by virtue of the fact that A was a wrong doer in the first instance.,

ic. He was prepared to meet force with only as much force as he was faced with;
this is technically within the law. As he was faced with A with a lnife who would
have at least wounded him he-was prepared only to wound A. However, due to the
fact that both contestants in the fight were moving about he could not aim properly
and he killed him; but accidentally, as he had not intended to kill him.

2a. He had no business in the fight in the first place. He could have intervened
without killing A. For example, he could have hit him over the head with the butt
of the gun.

* Zb. He did not have a permit to carry the gun in the first place, and so in the eyes
of the law he was really guilty. * This is technically a. rnolerin prohibitatant -- which
means that It is something that is prohibited by law and not somethig which is by
and of itself wrong, which is a molem in se. And one so committed raises a pre..
sumptioa against himself -- as WUEn-h an auto accident without a driver's iicense,
you get into more trouble than if in one with a driver's license,

Zc. Manslaughter as a charge is generally defined as negligent killing. The
criteria is whether or not it was a reasonable and foreseen consequence of his
¢.tn that he might kill. And it certaily was reasonable and foreseen to assum e
that if two men were fighting your aim could not be proper and you might kill one
or tht oLher; and so he was guilty of manslaughter.
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Repeat again for ;-Z below.

III. A antd B were married. A disappeared, B, hearing upon grounds which she
believed to be well founded that A wis dead, married C One year later. Sometime
thereafter A returned. He sued B for a divorce on the ground of adultery based
on her relation, with C. Question for you is, will he i;. e will A be successful
in his suit on these grounds ?

if report is "will be successful," read this:

Ia. In the case of Mathewson vs. Mathewson, Rhode Island, 456, the presiding
Judge Karren ruled that A could not press his charges on these grounds as B had
acted in good faith and in honest belief that A was dead.

lb. Reviewiag this catse for Ballentines book on Problems in Law, Albert C.
Jacobs, Columbia University Law School said that "A will fail as B had acted on
the best available information, and after a sufficient an-d lair ength of time",

ic. Edwin B.. Schabb, noted lawyer, philosopher, and student of Jurispru.:tenc' 4F

formerly of Northwestern's University School of Law, wrote in reviewing a simila:
case, Valleau vs. Valleau, Paige County, New York: "The suit must fail on the
grounds of B's obvious good faith- and honest endeavor, and the fact that she
wished to return to A upon his return."

if report is "He will fail," read this:

Za. In the case f Mathewson vs. Mathewson, Rhode Island, 456, the presiding
Judge Karren, ruled that A could auccessfully press his case on the groinds that
B had not acted in good faith and in the honest belief that A was dead.

7b' foulaiina, Oli nqp for ný%llp,,tjrpi , Rnnk nn Problems in Law- Albert C.

Jacobs, Columbia University Law School, said that "A" will succeed, as B did
not act on the best available information, and did not wait a sufficiently long and
fair length of time." (Most states do not declare a man dead before seven years.)

N

Zc. Edwin B. Schwabb, noted lawyer, philosopher, and student of Jurisprudence,
formerly ot-Northwestern University's School of Law wrote in reviewing a sinmitrir
case, Valleau vs. Vaileau, Paige County, New York: "The suit can be successful
on the grounds of B's obvious lack of good faith, and the fact that she continued
living with C after learning a A's return.."

Record verdict, time of discusaion, who reports ver&.ct and voting
if. there was any.- Do the same following each argurnent.

Exa•ple:

dI.- "Guilty" d (w) 314511 (7'-3) (R, G, and W - minority)

1U. "Still guilty" (w) 50" (8-2) (R and W)

fib. "Not guilty" (w) 4tlO" (6-4) (V, D, B;, P)
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CONSTRUCTION

Materials: Sticks and joint (include thz five foint pieces with "-" marks on
themrn. Diagram of model II, stop-watch 0

The next situatinn is similar to one used in the first session. it is
another construction problem. The building Ariaterials are the same but the model
takes a rather different shape. Once again, in this figure, at. upright pieces are
short sticks, and all, others are long. Again, before you begin to work we would
like you quickly to estimate how long you will take. Other groups we have tested
"require the same time, approximately, for this as for model A in eession 1. That
is, the average time is six minutes for the first attempt, while 1 in 20 takes 2
minutes or less and 1 in 20 takes 10 minutes or more. How long will you take?

(Observer should note the discussion that follows this, classifying
it on the tab sheet, while E. tines the interval between his putting
this question, and the group's -gv"lving him an answer. E. should,
on the blank sheet, describe briefly the atmosphere and behavior
of the group in arriving at this decision. If discussion becomes

prolonged--over 90 seconds--and deviates-rrom the problem, E.
should remind the group oF-their problem.)

(As soon as the estimate is given, E. says, "I'll start timing you
as soon as you touch the materials," If group goes into a prolonged
discussion of procedure, interrupt thT-mEat 1-1/2 to 3 minutes--
depending on how much time was spent in arrivng at a time
estimate--by "Time is inlK.

As soon as the group has completed the model, presented it, and it
has been accepted by E. (for E. to accept it all blocks must be properly placed)

a says:

Now dismantle it. (E, should help.) As soon as members have
returned to their chairsrne says:

Ycur time was . If you were to repeat the samne task right now,
how long wofld! you take for a seconC-Sirti?.

As soon as an estimate is given, indicate that they are to build it
again, but smile, without answering if asked if they are being timed. Allow not
more than two minutes discussion before starting them.

During the working periods, E. shouid write a description of how the
group proceeds, noting who is participating, who is "pushed out", who is leading,
how they handle problems, nature of interaction, etc. 0. should tabulate vocal
behavior on the classification sheet. At the conclusion of the secenA -wb, have
the members privately fill out the rating zcales while you also fill out the observer
rating scale.

As in session I, record:

1. The estimate of tixne, who reports it, and how long it takes the
group to decide.

2. The time spent in planning, if any.
3. The time to build the figure.
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II

LEADERSHIP VOTE

Ask each person to take a sheet from their scratch pad, fold it
then write on it the number of the person they now-Waht"' 7 zsIeader, "for
the next part of the program".

In-the event that no one rec:ives a majority, report to the group
each person who was nominated, and that there was no majority.. Then ask I
them what to do about it. From this point, fcdlovýthe ýroup~s inptructionso I

I

* I

PrecdingPageBlan
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GROUP JUDGMENT

You remember that in the first session we asked you to solve by
discussion a number of questions of fact. With different questions we want to
spend a few minutes repeating that. You will again be given, one at a time,
three questions. For each you will be allowed two minutes discussion and then
you •_Lre to report one and only one answer to the question. The group score
and the $100 depends both on accuracy and speed.

The first question is:

Name the four principal wanguages of the world in terms of the
number of person-s wh-os-p-ei-k theim. (w. manacrp-, 377).

The next question is:

WVhat is the Smithsonimn Institution?

• Tte.nexv -questzow is: . ...

List 5n order the three States which had the highest yield (in
bushels) of oats in 1947. (w. Almanac p. 223)

t tell, whether the answer is correct, do not delay to discuss
with the sut Eny differences that may have or questions they may ask.
No questions should be answered.

At the conclusion of the whole situation say, "rating scales".

On this situation both E. and O should fill in the discussion classifi-
cation sheet. If the group asks for time t,- organize itself to handle the situation
this request should be granted but they should be allowed no more than two
minutes to do this. E. should record on the blank page the exact circum-"tances
of this, noting who makes requests, how group responds and what is decided (to
do this may necessitate sacrificing part of the classification sheet, If so, a
note should be placed in the margin indicating what part is not recorded o

The group product should be recorded as follows:

1. "' - "' (P) '_

NOTE: If a group does not have an answer by two minutes, stop
them, and ask for the answer3. IRcord how answer is arrived at under these
circumstances, and the excess time that is used. This time will be used as an
"Acceptance of limit." score.
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TARGET THROW

Here now is a new situation. We call it target practice. You see
the target on the wall YO& are•'allowed ten throwp With this ball. The ball must
actually touch the target to count as a try. Your 'score atd ty our chancves for the
prize money, depend on the number of points you make in the ten throws. You
will have to keep thir sco•tC yourselves :-ince this is a tesaV of the way Mr. (name
of 0.) and I effect your grý6up performance, When you have thrown ten times,
write- your score on a slip of paper and place it on the table, then fill out your
rating scales.

; Now the special rules for this situaton are;

You have only 10 throws'at the target. 17o practice shots, either
before or after. If you wish to practice,. throw against:the wall trver here.

For a. throw to count, it must actually touch the canvasQ."-the of.iei<'
if your throw is so bad that you miss altogeth-er, it does not count'. 3ut66h -the-
otherhand, if you accidentally hit the target thfis "will count,

"When a throw hits on the line, forxazrnplt between 7 and'8. it will
score 7 unless more- than hall-of the ball is difthe S side, -

When the throw is made, all members of the group must 1S4 biifid
this line on the flodr. i- :.> 2'

_ -Finally, remember, your chances for the $100 prize depend on the
score which you report, and remember that yot' arc comrpeting against other
groups for this prize.:

You should be able to do al! of this by the time the clock rings in
5 minute s.

E. then sets the clock, places the ball on the table, picks up his
booklet and (with 0) leaves the room, closing the door. If a microphone is
being used, 0. should go to the listening post and write a description of what he
hears, noting particularly, evidences of cheating, and the groups reaction to
this. E. may devote this time to setting up the dynamometer situation.
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DYNAMOMETER

Materials: Dynarnometer, wired handles, shock generttor, pencil with blunt
point, stop watch, canvas seP'&overs. - -

With the members t their seats, repeat instructions for the use of
the canvas shoe covers, and briefly explain how the dynamometer works, Then
continue:

Today the program is somewhat d•iferent. We will omnit ýthc jerking
part and go directly to the 15 secpnd sustaired pull. You will recall that you are
to pull steadily for fifteen seconds, The lowest poiat that you a1low the dynamo-
meter to fall to during this period is your score, I will then tell you your score

-and ask you to estimate what you will do.tha next tirie," 'But, before the next pull
we will electrify the handles so that it will be iipos6ible-for you to pull vWithout
receiving a shock. I will test the shock, a.nd you will be allowed to feel it before

-making your estimate, We will do the "shock pull" three times, each- time
maintaining a steady pull. Any q~estionsa '

Both E. and 0. should carefully note individual and group reactions to
the announcement of electric punishment. A descriptive paragraph should be
written immediately following this situation giving details of the situation, noting
especially the effect of the shock on leadership, organization, the variability of
p.;ull within the 15 s9cond periods, etc., who withdrýLws, who shows anxiety
reactions, etc.

The group product record should include the Store, the estimates, wh.)
*teports the estimates, and if possible, the time it takes"to'get an estimate,

-j
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ATTITUDES

Materials: Pointer, cardboard voting scale, ten copies of attitude statements,

Procedure: Pin voting scale on wall where it can be seen by.the entire- g:oup.
Men giv each rn&mber a copy of the atti-tide statements,

Directions: This is the Attitude sittiation again4 Each of the,.statements in front
of, yov has come up for public discussion within the last year',. Today you are to
discuss statements I. Zt and 4 for fou: minutes. After eacti four rnnuCts, ll
ask you to Vote on where you sta.nd with regard to the stfatpment, You are not,
however, to' diseuss how you will vote but what tr7e staterner.t means, and how:you

"tthel'about it,':

Remember1 your score, and your chances for the prize depend on the
number of ideas you bring into the disCussion, and the gene'ral liveliness of the
discussion,, All right, now, start with sta.tement number one, and discuss it for
the next four minutes.

Just before taking the first vote say: Remember, fthe.eposition taken by
the majority will be the official position of the entire group.

"After four minutes, E, should stop the 4iscussion by a.nnouncing, that it
is time to vote. In takihg'the% Vqte he should always start at one or the other end
of the scale (end to be determineý by the group), and move toward the other extreme
one position at a time, until all votes have been recorded. The average of the
votes should be reported to the group, As soon a's this is done they are asked to I
discuss the next statement, as before, or fill in rating scaler, as the case_.may be,

E. shotud attenrpt to get A stimmary oq 4ach oýr4ibution, rpzcriing
6l"w Cin U c 0uLaj'.i p ±1q If rccoraing dQfvices are -being -t0ed,-, h should ,revord,
vebratim, the order af SpeakinA and the first few words of eac4.speechc. Q. should

*keep tab of speaking of the classification sheet1 and should record, onthe blank
sheet, the position of individu4 votes, and the reported "gro;.ip opinion"0 For
examnole: 4

'4 "11 •"The 'govern, should take "

abs cert unc absurd

3 1 5 1
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CRY'PTS INSTRUCTIONS

Material: Sound recorder, stop watch, 4 crypts, scribbling pads.

With the subjects seated on three sides of a table and with microphone,
on the table say:

In this next situation you are asked to work together to solve crypts,
Cryptography is the art of secret writing. In it, one word or letter or number is
substituted for another, or the words art scrernbled in such a fashion that they
are unreadable. In very simple ccdes the alphabet may simply be reversed, Z
standing for A and Y for B and X for C, and so on, In this system the word class
would look like this: xozhh. To familiarize you further wi.th crypts we will gtW
you one of the famous crypts of the Civil War&', This oue is called the Rail Fence
Cipher, and it was used by the Union Army i6 send messages back and fotth. 'ýThe
letters in this code are not changed; they are just scrambled in such a way thlat•"
they are unreadable. In the phrase, The Rail Fence Cipher, the letters are
written in couplets, thus: th er ai If en ce ci ph er. Then one writes out the first
letter of each pair, and then the secona:j,1TEALECCPEHRIFNEIHR. In order to
break this code the number of-letters in it are :counted, divided in half and re-'
written with the first half being written first with large spaces bettween the letters
and the second half written beneath it and under the spaces:

TEALECCPF
• ~~HRIFNEIHR r '"

Then the code is simply forced together, and you have your message, A second
basic system takes the first, then the second, then, the third, and so on, letters
of each word. Are You He re would be: A Y H R O E E U R)* T E. When after
trial and error Tfh•unTE-it this code is not the alphabet in reverse and not the
Rail Fence Cipher,, this, may be. tried. To do this cburit the -number of letters in
the code message aind try to ascertain approximately how many words it Would
contain, then set off that number of letters as first'letters,j spacing then far apart,
take the second group of letters as second letters, and so on. The thirdbasic
system is called the Horizontal or Vertical Route Transioiltion Code. Despite
its long name, this is really quite simple. First,ý write the 'message in a series
of horizontal cplurnps. )n4 thi,.rr6essage: THIS , REALLtY-ER'Y EASY, it is aone
inr .. .in this'm.nne: ,,I

THISI
SRJEAL
LYVER
YEASY

Now take the message off in some2 su•ch,manner ai-thi•.

!SIi TLAE RSRE VYLY SAEY

or this:

TSLY EYRH IEVA SEAS ILRY

Also remrember that numbers can be used.

You may divide the work up anyway you wish and feel free to discuss
and talk freely during the tests. All of the codes will carry a time limit. We can-
not tell you how many there will be, bur promise you that there will be no =%ore
than s ix.
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Each tode is displayed upon a caxd. On the back of this card the
soution is given buk wlth e -ch -ord writen backwards just so you cannot inad",er-
t'!ntly notice a solution. It is legitimate for this group to use some of these so)u-
tioni but not others. If you have not solved crypt 1 in about five minutes you.fm_,±
consult its solution for a hint, You may obtain similar hintsf you are ready to

-I vV'i, fr rXpts 3 and b. but on no account art oou to conart the solutions
for crypts 2 a~nd 5,

No information will be given once you begin to work0 Are tvere any
questions ? (Start the sound recorder)

Here then is the first code0 Work as quickly as you can because
time again affects your score.

Present the codes in the following order 13; ½1; 1 7 . (Omit 1. )
Allow five minutes to get the first code1 three minutes for each of the others.

E. and 0. should record a general description of the discussion,
noting who proposes what, the time intervals that lapse, the ability to divide work
in trying different methods and .n utilizing the key once it is found,

Be sure to stop the work at the expiration of time. Ask for an answer

record it verbaturn, and present the next card immediately.

For example: Crypt 134 "Can you solve this" (Y) 2'27" (four words)

13 Time is Running out.

12 Thank you very much for your cooperation.

11 Can you solve this crypt.

17 Psychologists often do the strongest wyork.

L ORST PILY NOHY RTSA CUEC

1 20 21 zz 8 6 18 3 1
8 15 5 3 15 21 15 20
1 25 18 21 18 15 15 9

14 6T25 13 39 25 16 15
11 -7" -43" 79 5 14

1 3 MITSIENURNI.T4UOGSC KT

14 15M29 - 29.15.7 - 25.9.27,.27-
2..7.7.11 - 11.3.95 - 23.29.137 -
29.15 - Z,1,17.15.19 - 29.23. 23.
17.5.9.29.15. 5.

I5 TERMRFUTOOTENS
OANANECHPIAYRIE
INFHIUITMITLPA E

16 ZYAD OEYO UTP.A TRAK OWSM



17PSCiLS'T
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P.LANNING-

Once again, as a final activity for tniis session, we want you to
discuss the whole sessicr.'s activities. You should try to decide what your own
strengths and weaknesses were, and also what were the strengths and weaknessf
of the situations themselves. What suggestions can you formulate for a better
performance next time? You have six minutes.

Try to decide how you might improve your performance next time.
You have six minutes for this. Again, you will be scored on the number of ideae
you discuss. This card list the situation that were done today, in orden in whick
you did them.

(After six minutes, break off the discussion and say:) "We now need
to know what things you preferred a3 a group. To discover this will you first
tell mewhich four of the activities you like best. (Continue from here to fill.
out the ballot.)

Ask the group ti make the final ratings in terms of the whole session
acti-vities, and to do so very carefully.

At the conclusion of the meeting, after all members have gone, cheQ
the target score, and record this on one of the two blank pages at the end of E.s
booklet. On the other page write any further comments that may be helpful in
evaluating the group.

-"15,.-7 .- -- 'Wi ,
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60,•. ...2•.

- -. MANUAL OFr
"EXPERIMENTER'S INSTRUCTIONS

S-, -,- SESSION 2i.

As an introduction repeat in all essentials the introductory remarks
_ of Sei.&ion, Ii but do, not now-offer any change of leader. Remind them whom & ey

chose.-last -time and say to him directly--."You are therefore the leader of this
,group. %pr this session's activities, you may use that position as you wish".

Then proceed to the first situation.
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JURY JUDGMZ-NT ...

- - Again this sc saion we Narnt to start off by h:E '.us you simulate a jury
-,of ten. We will ask you to listen to two more real law cases and to judge them as I
you dad before, You will recall that this particular task tested your ability as a

• group, to arrive at sound conclusions fromi facts in the way. a jury does, Again,
alter reaching your decision on the basic facts of the case as they came out in

" court, you will be given several other known facts and asked then to judge the
.bearing f6 these facts on your decision,

"Then say: "Here is the first cas.e for today.," Present the caseI
below-in order and-read-the appronriate addLitional facts as necessary.

1. Mrs. A., Mother of two young children, stood at the window of her home
watching the children cross the street on their way to school.- As they btartedi
across in response. to the signal from a traffic officer,' a heavily loaded truk h
driven by B at a negligent rate of speed ran through the traffic signal and was
apparently about to crush the children. They jumped to safety and continued on
their way, breathless but unhurt, Mrs. A, upon seeing her children apparently
about to be killed, fainted and fell 4Zo the floor, suffering a ceve-ze brain concucsioM

and breaking her arm. May 'she recover from B?

IF VERDICT IS CANNOT RECOVER, READ THN)S: j
Ia. In the Harvard Law Review, 1033, the case was quoted in this manner: This

-trestion is one which has arisen several times lately and has met with diverse
answers from the court. If the state is one which allows for recovery following

physical injury from nervous shock, then A may recover"..-.. "Whether physical
injury can take place from nervous shock is no longer a question in science, ..and
ini-nrnon nn iir.rnrru' frrn, the np.liagnrp nf th• defzdsandnt ahnilA be, lnairllV
recoverable."

lb. Ralph Bauer, reviewing a similar case, Waube v Warrington, Wisconsin 603
says, in the University of. Chicago Law Review that "In this well-considered case,
the difficulty arose froni.4t•,e defendant'. iaiiarc. to nus care-in,!Iib 'dut' aszd o"
from his liability for negligent-acts.,-. . the plaliitiff,.. itris..zc1t.-.caan ••rovet"

IF VERDICT IS CAN RECOVER, READ THIS:

Za. In the Harvard Law Review, pp. 1033, the case was quoted in this manner:
"This question is one which 'has arisen several times lately and has -met -,.'th
diverse answers from the courts. if the state is one which does not allow bor
recovery following physical 'injury from- nervous shock then A may not recover4
Whether physical injury can take place from nervous shock is a question for
medical science, not jurisprudence, but injuries not occurring from the direct
contact of negligence should not be logically recoverable.'

Zb. Dean Wigmore, greatest of the living authorities on evidence, says in the Yal
Law Review: "The Plaintiff, A's recovery is limited to the harm done by the
impact, and not to the suffering occasioned by fright." Hence, A cannot recover.
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c.Ralph Bauer, reviewing a similar case., Waube v Warrington, W-Astoasin 603
says: "In this well cor~sidered case the d~fficulty arose not from the deftt±~larntls

~i~ue.to:use c_ -e in-Wis duty, or frorn conscious negi TWU e on his part ,-. n
~pIt.is-not felt that the plaintiff can recove'r,'

ff;sM end of a railway statioh..platform awaiting the arrival
of a traii.*. Two of the defendant railway company's aemployees were assirst.~ig X,
a passenger, running to boarid-another train which was just departing from the
other end of the station. In so assisting the passenger, X, the two defendant
railway employees carelessly knocked from under his arm a small package which
contained- uinknown to them, fireworks. The package fell to the tracks and the
fireworks exploded. The shock of the explosion threw down a pair of scales on a
weighing machine many feet away, but near where the plaintifaf was standaing. The
plaintiff was injured by the falling scales. Can she recover from the-defendant
railway company-for this injury?--

ýIF THE-YER~DICT IS CANNO-4T RECOVER, READ THIS:

l~a. The scales must have been loose in the iirst p'lace or else they would not have
been so easily .and. readily jarred.

lb.b The railroad is a cornmott.carrier and as such. has an. absolute lia~bility,
regardless of negligence, to any passengers or prosp~ec~tive passengers., (Negli-
gence does not mean the- passenger can be negligent; it means that the railroad
can be sued without being itself negligent.)

lc.. -The railroad stood to profit; by her being there, and it is only f air that they
assurne somne res'~onsibilky for "something after all which was not her fault.

-IF THE VERDICTL 15 CAN RECOVER PLEAD THIS:

Z ia. -1ecriterial, as always is whether a consequence is reasona~ble and fore-
seeable. And she cannot collect because she was not the person who might
reasonably and foreseeably have been injuxred by any negligence on the part of
the reailnpid -emnploye.es.

Z~b. It is not reasonable to as sutyie that passengers wbuld carry ardund bOAet; of
fl'rýrackersF, and so- the employees- could not fore~see that they mi-ght b-e -running
sorne danger-

2c. The woman had no business around the weighing scales. Passengers are
-always cautioned against otanding around where there might be loading, and so
sheý waa L-u the wronýg Mn the first instance. Howi can she hope to collect then,
when, in the. first ýinstance it was she who was -in error?
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CUESSING GAME

This situation occurn again for a special reason. We will present
it just as we have done on the first meeting*. You will ask your questions and I
will answer them., kemember again to aim txt having as few questions as possible
in the shortest possible time. . .

"- -As before, there is no limit to the numb. r of questions you may ask,
but there is a time limit.
3a

Let's go on the first one -

(Ingrid Bergrnan) (blond, not Am. Citizen, dramatic' actress)

. Count the number of questions, 0 nvite giving up at 15t 20, ?.5 and
30 and stop the process at 3 minutes0

The next thing tohave in mind is:

(The visible solar spectrum) (Rainbow, is adequate here, if
it is clear that the solar, chromatic aspects are iin'plicd.) .

The third thing is:

(The city of Columbus, Ohio.)

Record as before,
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CARD SORTING

Our next situation is"lta:d sorting again. As before these cards are
to be sorted as quickly as possihle.Tinto groups having the qualities indicated on
the bVase sheet here,, Remn.t..ber .e~ch grpup must add to this surn, must have
.the co.lrn-dicated and must be placed-here on conclusion. $ed,.:i--the .vsenO,-
of the task, so let's gq! v .

S- •Record as before noting method of working, degree and kind of
organization, who works, who supplies ideas, degree and kind of leadershipi by
whom it is given and so on,

The time limit should be adhered to rigidly, it is six nAiutes.
•- ... A5-tbon'as group. indicates that they have completed the task, ask

them how mrn..y are *'right". Record this answer,- noting that it comes from the
group. Later; dter all members' are gone, verify the cointxt Record this on the
last page of the booklet, together with the target icore.

0. should attempt to catigkorize procedtire while E. *rfites as comr'
plete As possible description of procedure and role behavior..

.- -p22': ., .:A - f.- * .:i- - .. - . •

PLACE CARDS HERE

Groap No, 1 ?4r- 5 6 7 8

Color Black Red Black Black Red Red
Valve 15 20 25 30 35 40 45 50

Cards

Group No0  9 - 10 11 1Z 13 14 15

Color Red Black Black Red Black
Valve 55 60 65 70. 75 80 85

Cards
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CRYrTS

Crypts is an old favorite of ours and it occurs here again with a
parallel set of crypts for you to solve. The conditions are as for the other
sessions, You may divide the w'btk up any way you wish and you are free to dis-
cuss and talk freely as you work. The codes all haVe-their time limits so work
as quickly as you can. Once again the solution is on the back of each card and the
directions are as before. Yoqu can use these solutions, if and wh!yyou are ready
to ive up, for crypts 3 and 6z but-you should not use them Tor I 4d S& Remern-
ber, your success in breaking these crypts is important in winning the prize.

Here is the first one. Let'sgo.-

The time limit is 3 minutes for each crypt. Take note of the time
required for solutio--- or ee nu-mberofwords obtained in the time of 3 ninutes,

Record as before.

Rating scales!

Record exact circumstances in re use of keys; who proposes; how
group reacts; when proposal occurs, and note also, acceptance of timne limit, or
tcn'- v-vr to work beyond it.

Crypts to use:

* Can you solve this.

*T This number code is easy.

113 And after all what is a lie? 'Tis but the truth in masquerade.

II5 Doing this we are contributing to science.

Il CYSZAOOHNULICYVSAOET

1- 10OO- 40-45- 95 - 70 -l105 65
- 10- Z5-90-15-75- Z0- Z5

-45 - 95 - 25 5 - 45 - 125.

113 ADEK REUG NMAPS IHTU
HETR TTUB ETIS ILAS
HATI WLLA FTER ADNA.

114 35,23.32.52 - 52P51.244•4350
32. 51. 42 - 12.43.32. 4214. 52 -
35,23. 22 -12.32.14 - Z5.43. 32.
55.22 - Zb 124.51. 52. 22. 43.

115 HWODSLIOSAKTALEMHSER
OGOIILNIBSEBLJTATIYAX

ii6 USECS CSIPI WCIMR .
PEENP ILSEG LREUD
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1111 SUQYHO UJSONKD WTHINY BSOWYZ

ma- 7 16 9 18 8 18 26 8
'1918s 22 8 7 24 13 Ilr-

22Z 13 11 26 26 26 26
48iB 8 12 3W 7 15 1

22 9 i8 W74 a
- . <7 ~ - .2 7' 8 8

-9-7W7 18

1113 SSSCBOTOlIW-AEEIMOSNRR
ERSYITINOONS - CATTEILO.

*UI4 43. 33.3M.C441 Tr12.2 Z. 15,14
..32.41 - 22.42,,26 - 4.5

14.12. 3Z.11. 36 - 32,923.4,59
14. 23. 43. 32. 22. 23.

fin Z RETSM ARGNIO EFRORA UONOWY,...

ill EFERRESNUHTMUNORTASA.

III-. WCOULV
EUTALE
GATESK
RESTSI
ORHASN
UETDCZ
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- -,TARGET THROW
"tc -. . .- I Jt

", Now" we cine. to the. target situation and the conditions are just the;
sarne as before, You" will'rec.l that you are allowed ton throws, and that anytime
the-•A411 t6ouhes the target, that couamtr as a throw. No practice shots allowed.
Wien yvou hit the line, your score is "Qutside&, unless more than .alf of the ball
touches "inside" of the line. Again, the score that you report will be used in.
-determining your rank in competition for the prize.

You shotuld be able to complete all of this, including rating scales,
in five minutes.
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DYNAMOM)ETEa-, PULL anL

Next is the dynamometer pull. It -will be exactly the same today as
at the last rmeeting. We will pull four times, fiftee; seconds each time. Your
score i the lowest point during the fifteen seconds. The first time will be with-
out shock, and the last three times will be with shock,

After each pull report the score, and ask for an estimate of what --:11
be done next time.

Record as before.
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NIITEP-ESTS I C.

Materials: Revised list .oi-interests (ten copies). Orange ballot,.

Say: " '

. .fre again is the list of activities which we gave you at your first
mieedign2, Now that you know each other better and have had more time to consider
it,-'we want to know if you are still interested in doing the same things.. You re-
cal-lithMt solnetiime later you will be invited as a group, to spend one evening of
approximately three hours pursuing one of these activities. All of the groups will
have to do'the same thing. You may spend the next six.minutes discussisng these
possibilities.. Again, your score, and your chance for the prize, depend on the
liveliness oa your discussion, and on the numnber of ideas you talk about. At the
end of six minutes I will ask you, as a group, to vote on the different possibilities.
You are not, howqver to. decide.during the 6' discussion how you will vote, Are

- there any questions?
0 C.0 a SC C a S C 0 C 0

At six minutee,. E,6 fills out the orange ballot step by step,
calling for a group.decision at each point (but not himself --

calling for any votes), As. -oon as the rank order is determined
he announces this, slowly and clearly, then

Says:

Now, we need to know how strong your preference-s are. You have one
hundred votes whicn you may divide in any way you wish. Remember, the alter-
native getting the most votes from all groups will be the one chosen. How shall
I record your votes ?"

0. should note attempts to register diversity of group desires, or to
"load" the vote.
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CON4STRUCTO

The next task Wals is not new to you, It is construction again, rite
building materials are the same but the model takes on a rather different shape0 -This time you are to build this (C) kind of a thing, Again work as quickly as
popsible'. YoUir sco~re will be in terms of the time taken to do the job unless of
994rseýf.joae o ` ow that'we have to stop you.

A; k e c 1*e13 -

.B~eiforeya~u begin we would like you once again to estimate how long you
_w14 take. Ou~r respits show that the average time for this mnodel at the third.
seskion is 5 minutes. On:e group in, 20 takces 1-1/2 'minutes or less whi'le onte in
20 takes 9 mzinutes or- more, How long will y7o-utake? O.K. try it'.

Record as. before and time with stopwatch,

O. K, your time was . "Pull it to pieces0." Experimenter assist
in this.

"Now,ý2 4f-I &s-k you to repeat the construction, how long will it take you
this timel 11

Get this estimate' and re -cord it, but instead of asking that the figure be
built, say "Rating scales". Vf the group persists and builds anyway, allow themn
to-,continuet, if there is time to~comrplete the session.
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DISCUSSION

As a final activity for this session we want you to discuss the whcoe
sessiont s activities to try to decide what were the group's strengths and its
weaknesses, where it did well and where it seemed to fail. What suggestions
can you make for a better performance if you were to meet agail-? You have
six minutes for this, and your score will be the number of ideas you discuss.
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APPENDIX 1

Co INSTRUCTIONS FOR OBSERVERS

I For Assisting Experimenter and
making Ratings.

II For Classifying Interact-ion Behavior
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OBSERVER RATING INSTRUCTIONS

The function of the observer in this experirnent is as follows: (1) To
record clearly and completely, in as uniform manner and position as possible, all
group products; (2) to record and classify the verbal behavior in the course of
each situation and to complete the 13 ratings as soon as possible (and independently
of E.-) after each situation; (3) to describe as briefy as possible, any activity
which he feels has not been adequately handled in the stereotyped treatment; (4)
to assist the E. in preparing'materials so as to keep the group functioning rapidly;
(5) w~henever possible, to keep his own time and record his own results. In some
cases, his record will be the only one available

At the beginning of the first meeting of-ea'ch grouo, 0. will be introduced.-
by naxne. From this timne on, however, he should, answer xio questions (wen '..:..
direct c6ies) or in anyway communicate with or appear to respond (e, g., bylaugh-
ter, disgust, etc.) to the group. (Z. likewise.must not communicate with them
exc~ept to the extent necessary to insuare their understandiug their various-.
problims.)

Note: It is important to not refer tothis. as a leadership study, as the
awarenesslWat this is being studied is believed to sign ian-t••y•1hange the situation.

Session .I.

This session begins with an "activator" statement by E. for the purpose
of defining the group purpose and giving general instructions on procedure, etc.
Following this the S's will be given attitude and interest forms (one at a time) to
fill outy as individuals. As soon as these are completed, the individual record
forms will•be -handed out and explained. Then, as rapidly as possible, Situatlon I
will be presented0

Situation I Construction. Record discussion. Note who participates and how they
do so,, S-Mw--o leads and when, as well as type and amount of leader-
ship preoent. Recordiplanning in one color, actual construction another,
and put a key on the margin. •-'Nctqe.specialiy attempts to Itellite a
defective modieli to E. and to conceal inaccuracies from him, or to work
alter time has been stopped.' -Record results in terrms of time (minutes
and seconds) and number of faces c ompleted (session I figure has II
faces). Also record aspiration level with a note as to who- reports it.

'situation 11 Group Judgment. Record discussion etc., as above. Record answer
-exact~y(.;Ls given toE. and elapsed time (in seconds), Note especially if,
discussion goes beyond deadline and record amount.- Be sure that you dr
not in any way, either now or at the break, indicate the adequacy of the
group answer.

Situation III Attitudes. 'Record discussion and make ratings. Tab each dibcussion
in a different, color and put a key on the margin. Record the group vote

1 .. acCurately,.:on a scale like this (drawn on your blank sheet), using the
arQw.jto indicate where the group ave. is reported to be.

C..=_.-omnunnists should be. . .

. .- - certain

Record voting time for each item.
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A~tin Pl V SGue s-s inRg5ge. Reccord discussion and 2-Ianning-on classuicaic
- hieetý, Turn to blank rheet and record in seqtence. who spe ak3 and

whenever possibl1c, in-licate what they say.~ Place an arrow()
opposite each point where E. invites group to gi ve up,

SitulatiOn V D-YjA~izogieter Pull. Record discussion and planning. Note how group
uppreach~s problemn iid method of pulling. Record results announced
by-E, and aspiration levels accepted by E.

Situation VI Interests L. Record discussion. -Time each stage in filling out ballot.
-MIake ratings. Make tabs during discussion in Green, during voting in
N.ed

Situation VII- _.rd Sorting. Retard discusL~ion. Note (on blank page) attempts to
moveit-aIe sepaate base cards, or -go to illegal side of table.

Record time for completion -of task. After group has gone. count the
cards and record ntumber of piles correct, illegal use of colors, etc.

Situation VIII Interests I1. Record discus-Sion. Be sure to tabulate each criticicm
'_fd~oE s in -Zlabeled row at center of classification sheet.) (See.

definition of criticism below).

* Record time for filling out ballot, Make. a note of how group, select&
leader- and who is elected. Make the ratings this timne in terms of -the
entire s'essiton, ' and make any specific comments that may be useful in
describing the group or defining further dimensions of syntality0

Session,,II

*.Thiaot.ression will ~open with a review of the group purpose and of the
-rating scaLe -proceduve followed by- a. re-vote for leader. Note the results of thiAs
vote (method of voting, nuriber.of bJlots, and who receives how many votes).

PituaLion I Jury J4dgm~ent..- Record discu.9sion on classification sheet., Record
'decisi~on(gjve vote), time of- reaching it, a2nd note who reports it,. Repeat
for each subpart. Record case I in green 2 in red. -Note the willingness

c*. of group to work in time limit.

Situation II Coristruction. See Session I Situation I. Record procedure and planniUng
reing~si n one color an~d rernarks made-in the course of "work" in
anothe r..

Describe anid record leadership vote (tirze it). - If there is disicus ruon,
reýcord it in P. 3rd color, on-cotstruct'l-qn clas-sification sheet.

Siuto ru uget See Session 1, Situation fl.e,.Re~curd procel4~re and
planingremalisin green. '; roMe -in c -iet remnarks in red.

Situatic~n IV Tar get throw. ,0. will audit thia--&--htbadphone in the next room. Hie
wilnt indications of stepping over the line and other forms of "cheat-
ing". Record in blank sheet,

* 172 -



Sit uation V- Dyamometer pull, Record as much as possible. Be sure to get
readings adestihratci, as reported to the group by E. (E.. will not
".ie time to do this)0 Be sure to note who withdraws from participation.

* If time pe'rmits, give description surrnary of effect of shock, (as
indicated by remarks etc,).

Situation VI Attitudes. See Session I, Situation IM.

Situation V1! Crypts. Assist E. in explanation by holding materials, pointing out
keys, etc. Record all discussion (during presentation and planning in
doing work period in ). Record solutions given (whether correct or
.not), time. and who reports solution0 Record exact circumstance in
regard to the use of keys and tenden-cy to accept time limits4 Do this as
follows:

e.g. Time " ," (-words)

"Situation VIII Interests I. See Session I, Situation VIII.

Observer Rating Scales

General:, All of these ratings (except for 2B) are ratings of the roup, not of
ifiTU participants;, or membership averages. Frequently rather long and :j
somewhat heterogenious situations must'be summarized in One rating.-,'When.
"difficult is encountered here, it may be helpful to' *recall that f or the g-rouop.:,
member, there id probably an overall attitude with regard to the situation. This
"overall" aspect is what the-rating is to be based- on,

For the purpose of this experiment a "leader" is defined as one who
influences the group more than he is influenced by it. This influence may be briet
or continous throughout a situation, It involves something more, hQwever, :than
the mere receipt of attention While speaking. Influence involves an actual change
in behavior.

(It has been noted that O's have a tendency to make ratings in the middle
range ton a nine point scale, between 4 and 61. This should be avoided
if adequate variance and reliability is to be obtained.

I, Group Organization: The structure of the group, the amount of differentiation
of individual roles. At the left pole of this continuum, individual members pro-
ceed as individuals. The activity of one member with respect to the goal, cannot
be differentiated from that of any other. At the opposite pole members-have a
rigidly prescribed role or task function which they carry out more or less ade-
quately. In doing Po, more attention will be givtn to seeing that the prescribid
function is fulfilled tham that what is done is adapted to the situation.and coordi-
iiated with what other membeks are doing. (Frequently in. such-groups, members
will persist in a role which is maladapted to the situation, while other tasks,
necessary -to group success are ignored). The optimum organization level appears
tQ ocýcur where task rol'es are differentiated sufficiently to make for individual
elficiency, but not so muich as to interfere -*ith necessary modification and
adaption to'cianging situations. '- - - - 1, ,
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Z. Nature of leadership: When no leadership can be detect(.d, ZA-a should be
chec ed., In this case, 213 will be left blank. Where one leadcr can be detccted
(for any given time) ZA-b will be checked. In case this single leader does not
change in the situation, 2A-b-I Will be checked, or if a different person assuunes
leadership from ime to time ZA-b-Z should be checked. Where the group eznms _

to have a plurality of leadership, ZA-c (with 2A-c-i or Z, whichever is apprdo-
priate) should be checked. " Where the situation rtarts with a single leader, but
develops so that two or more persoas are leadlng simnultaneously, ZA-d is checked
and LA-e is, of course, meant to be used for the reverse of this situation.

2B. The printed instructions are complete here. in the case of long situations, be
sure to check not only the last leaders.' 'It 'will sometimes prove helpful to turn to
this-during the situation and circle;leiJ•&i as they are obrerved.

3. Leadership technique: (1) 'Leadershit is completely authoritariani--leader
dictated what group would do and how it would do it; (3) Authoritarian.- The leader
took control in following his own suggestions and gave little attention toluggestionq
of otherýs; (5) Leader offers his suggestions for group approval; (7) Democratic.
The group decided how it.would proceed and leader accepts the decision with slight
modification; (9) Completely democratic. Leader allows free expression by the
members and attempts to execdute the majority de'ision.

4. Degree of leadership: (Remember that this is a rating of a group variable0 .)
(1) No leader at all-the group proceeds completely without organizational influence
(3) A little leadership for part of problem--occasionally something is done which
tends to influence and direct behavior for' a while; (5) Some leadership for parts
of the problem--rakther, definite indications of leadership at times, but not contin-
-.ously, (7)- Defi6Xtt leadership nearly all: the time--as in (5), but continuously,
rather thaii spor.*ic; (9) Very distinct and persisting leaderkb4p--here there is a
marked atnouxt .of' lead qt•ship throughout the situation.

5. Orderliness of procedure: The extent to which the group is methodical and
systeait~c " its behawor. Orderliness does not imply that all behavior or
attention is directed toward a common goal, but that what -is directed toward a
goal is efficiently directed, and that there is little interference between behavior
directed toward-diffret goals. For example, in discussion situations where it
is necessary-that all members perceive a41 the verbqd behavior directed toi'ard
the goal, the presence of aside conversations, or of several simultaneous speakers
etc. , would make for disorderliness. However, in the construction: situation,
this would not be the case, The essential thing is the systematic way in which-
behavior is directed toward the goaL In discussions the goal is clarification of

meaning; in construction it is a completed physical .mrdA -. It is 4ot neicess' ary,
however, for a group to orient its behavior toward the goal set by E., in order
to be "orderly".

(I) Consplqtely disorderlry.,'No orderly spaj, speaking, or acting.

(3) Little order ineatift, speaking, 'working, etcI 47).Considerable order in
seating, speaklng, and working, etc; -(9). Completely orderly, speaking in turns,
etcý.

(I Freeborn of group atmostphere: (1) Very restrictive: Little discussion;
dom-IaMd- one or two members; (3) Restrictive: onae or two take control and
leave others little opportunity; (7) Permissiyv: most mnembers talked and acted

freely; (9) Very pe;:14ssive. Free discussion; no cliquqs.
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7. De_-rei; 6o we-feeling: (synonyms; togetherness, cohesiveness. is.t:i4r V.

That -ch' sets a group apart from what would otherwise be just a cole.;.tic',n of
individutlso --Where there is much we-feeling group members show mutual
acceptance of each other, a tendency to cooperate, to work as a unit in the face
of opposition, and an absence of conflicts among members. The different points
on the rating scale are defined as follows: (1) No we-feeling. Very individual-
istic feeling. "I" and "my" used much more frequently than we and our. (3)
Slight we-feeling; still a predominance of individualism; (7) Fair amount of we-
feeling. APredominates over I-feeling; Members tend to think of themselves as
belonging together; (9) High degree of we-feeling and group unity.

-!

8. Degree of frustration: (1) None. Group proceeds smoothly to~its goal, (3)
Some difficulty encount-ed but solution readily found; (7) Considerable difficulty
encountered; no ready solution; (9) Complete frustration--group secs no way of z
attaining goal,

NOTE: This' is a rating of irrustration as felt, by the-group. It is
entirely p6'ssible that a group fina fail com-a--petely, yet feeling no
frustration, either because it believes it had succeeded, or because
it is not interested in' the problem.

9. Degree of interdependence: The members of groups which rate far left (no
interdepenaenceTg6-about their own-way, pursuing the group problem as indivi-
duals, and show little awareness, or understanding, of what other,.mmbers are
doing., For example, in the construction situation, the rnermbers, -such a group
will work individually and will not be aware of what other members are- doing.
They.will not attempt to integrate their work with that of other members. In
discussion situations, ideas will not be related or in sequence, and there will be
little evidence of interaction, or that one contribution is modified, or even re- I
fleets cognizance of previous ones, On the other hand, a group which raziks highin this -variablewill show interaction and progressive modification of contributions

in discussion situations. There will be a commonness of "Focus" in such a
group. On the construction problem, individuals may work independezitiy, but
they will be aware of what others are doing-and wilt arrange their work so as to
integrate'it without waiting until the problem forces integration upon them.

NOTE 1. That this variable is not "orderliness of procedure". Early''
observation seems .to indicate that it is comnplettely.dulrelated to "orderli-

ness", -

NOTE 2. The phrase "Activity of each member is incomplete in itselt' .

should not be taken to mean the activity of each member who is physi- *
cally pre'ent. It refers only to the people that 4re making contributions
and effecting a group product" - -

;-.7-

10. Motivation directed toward the gioup problem: The strekigth, of interest :or*'
the exienditure J energy on the problem given the group by E. (1) Just following
instructiona: (3) Slight interest; (7) High interest (9) Real age Invblvement--iaihire
would hurt pride. . ".

11. Tension-energylevel: (1) merely physically present-no interest expressed
either •--etask--t'hat d, or in any other activity; (3) slight involvement--some
motivation toward a goal; (7) Fairly high energy level-- (9) Real ego-involvernent
and striving to attain a goal.
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NOTE: whereas 10 is concerned solely with. motivation toward the
attainment of thijgroup problem, as set by the Experimenter; 13i. is
-concerned with the total motivation, whatever may be the goal.rtt is
tote expected that the rating on 11 will be ordinarily directly below,
or to the right of- Ir $y A--finiti-on, it cannot be to the left.

-12. Direction of mnotivation:

a.. I - all motivat ion and attention given to interpersonal conflict,
* ~-5 -no interpkersonal conflict evldrnt,

b, 1 - no attention given to situational goal, as set by E.,
5 - all activity directed toward this goal.

lI3~. 9onteqt.' yo_-edure ratio (later calle& extent of explicit cone cepj -with
proced~ure).7The exte~nt to which the group is aware of, and concerns itsel$

with -the machinery*of organization and of performance. A group which rates ont
the extreme left on this dimension will pay little attention to "how" to do a task.
There will be little preparatory discussion, and only rare assignment of specific
tasks.. The. attack on the problem will often begin without any consideration of
hýowi to do it. At the other extreme, often so much time is spen~t in working out
"how" to do the problem and so much attention will be given to developing a
form-ally correct attack that the goal will be lost in a mass of details, and little

ac and energy may be left for the actual performance. (1) no procedural
or .cusnpn or planning- -members set to Work without mentioning orgý.nizsational
orprocedural problems; (3) Procedu'.re mentioned, occasional suggestioun-made--

group is awar 'e of -the problem of howF to go about attaining goal, but scarcely stoi
to consider it; (5) group gives some attention to plans; (7) Completely detailed
plans evolvedr--members roles are defined and group anticipates wh-at it will
encounter-and determines in advance what to do; (9) Planning so extensive and
rigid as to interfere with adaptability when unanticipated events arise or when
something goes wrong.

THE 0 R. SCALES FRLLED OUT AFTER EACH SITUATION

1 . Group Organiziation.
t t I II

ABsol istely . oosely. .L. Somenicrtly M~
* m,.. -o structure. organized organiz. high degree structured

ZA. Nature of l'ahip LB. Who were the L's in this
a. no L. observable . situation? Circle all the L's

*b. -one. L at any one time and then place an X on any one-
.j -1persistent through situation_ that must be ranked above the

Z. changing from time to time rest,
c. more than one -1 at one time

*1..W. 0. R Y G
:4 ~ ~ J *. .ageatfirst giving-Cway.. - VD -

4i..to multipleBVPD
*. multiple L at first giving

away to -single
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3, Leadership technique.
I I I I I - :-,-

yOffred sugg. -i-moraticT Comptly

.- Authan,. L followed own for approval Gp decided. Democratic
Dictated sugg. L accepted.
what to do

-and how,

4, Degree of leadership.'
1 . 1 1 I IISI

No leader A little Some Lship for Definite Very distinct
at all Lship for parts of problem Lship persisting

:part time .. nearly Lship -

all time

5. Group orderliness of procedure (in seating, speaking, and working)
I - i I I I I I I S

Completely Little Coonsideralie-Completely
disorderly order order orderly

6. Freedom of group atmosphere.
1 I I - I 1 I

Veryesictive. Permissive. Very per-
restrictive. One or two Most members missive.
Little dis- took control talked and Free dis-
cussion, left others acted freely, cussion no
Dominated by little clique s.
1 or Z mbrs. opportunity.

7. Degree of we-feeling. (w-f)

N- Slight w-f Fair amountHFghF degree
Very individual- Still a pre- of w-f, Pre- of w,-f and
istic feeling, dominance of dominates group
I and my used individualism. over I-feelinw unity.
much- more fre-
quantly.than we
and our.

8. Degree of frustration.
11 1 t 1t

No frus - Some dif- ConsiTeraTeb--T ete
trationo ficulty difficulty frustration.
Group encountered encountered Group sees
proceeds but solutions no ready no way of
smoothly readily found. solution, attaining
to its goal.
goal.
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9. Degree of interdependence0

No07t3er.. Slight -F-rlylj inter- Very high
dependence. inter- dependent. interdc-
Compietely dependence. Absence of pendence.
parallel nearly- any M Activity of
individual Would change each M is
behavior, activity of incomplete

group-, by itself

10. Motivation.
I i- F V I I

"Just f oow- Sz-gut Real. ego-
ing instruc- interest Interest involvement
tions. failure -would

-hurt pride.
11. Tension-energy level.

Merely Slight Fairly high Real ego
physically involvement, energy leveL involvement.
present. -

1 Z. Direction of motivation.

a. interpersonal conflict 1 2 3 4 5 smooth interaction between mbrs.

b. activity not directed
to*ard situation goal 1' 2 3 4 5 all activity- directed tow;vard

situation goal.

13. Content-procedure ratio.

No dis- Procedure Complete, de- Excessive,
cussion of mentioned tailed plans rigid
procedure. suggestion evolved. planningo

S- - •'made.

. . . . . . . . . . . . ... . .. . . . .. .".-.::

a18
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I C III •

lINT1ACT,!ON, ANALYSIS OF GROUP SYNERGY

The following interaction processes are to be recorded for each indivi-
dual in the group in terms of frequency, for the given time sarripling scheme among
the group situations. It is intended for analysis of the mechanisms in maintenance
and effective synergy, for relation to individual personality measures and for
relation to the dimnensiodis of syntality in individual groups.• " z-, . -- I" " = . -'- .,: -"

Several tutorial sessions must be held among observers; alte'rnati-ig -with
.pbservation sessions, to train in exact meaning of the Z0 vai -Žles and the
participation count. The attached list of examples of behavior coming under each
Ieading should also be,.studied and practice given in being alert to the relation-
qhips among variables set out below each variable, -No variable, incidentally, is
4he exact opposite of another, else thq would be scored on the same bipolar
9 ontinuumn. :

It will be understood (a) that these variables do not correspond to traits
of individuals but only to behavior of an interactional kind, with respect to a group,
and (b) that they refer to individuals not to group behavior, that they do-not deal
with relations e~g. 'comparison of earýie,..y-ith later behavior,-. kt in an estimate
9f fickleness, but with immediately observahle behavior. Ho*ever, they do
involve a fair amount of interpretation of pattern; otherwise the number of obser-
ved behavior categories would far exceed 20,

In general an item of behavior will be entered by a check on the record
sheet under the individual's symbol by one category only. But about once in five
6r ten occasidns it will have dual or treble entry. The principal overlaps are
4mong the catgogries marked above as difficult to distinguish (because they
qsometimes involve both purposes, and notably between giving information (6).
And several other categories. It is- a hold-all for a somewhat large range of
variety of non group-directed behavior.

-The ca-tegories are not in convenient order of general frequency of use,
"-ut are distinguished to thee--, for rapid location, by a patter r:f varying width.nd thickness of lines. ,

Participation Count. Number of verbal contributions. (Except calling and answer-
ing ;' voting'sessions°) A verbal contribution may range from one word to
;everal-sentences. . .. ,

. A.

1. Encourages, cherishes. Encourages other individuals in the group, as indivi-
iualso is altruistic and kindly, . gives security, status, reward, protcction, and
* elcoxne to participate to other members. (Contrast 10, hostility and distinguish
Z and 3; the latter is a more passive response, w-iathout cong-rftulations-.)

Z. Relaxes, cheers. Breake. .tension in group by jokes, laughter and attention to
rec-reation; is tolerant; shows cheerfut demeanor. (Distinguish f iorn 17, as an
attýition to the. mood of- people rather. than to purposes of group.)

".4J

3. Agrees, approves. Indicates acceptance of ideas, emotions, etc. Is under-
"standi , g; goes along; agrees; is inclined to "Yes"; reacts to primitive passive
sympathy, taking on emotions presented to him. (Contrast 10.)
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4. Leads by sukgestion. T-akes leadership responsibility by attempting to controk
in a persuasive zain~on-- Sugestd, makes compromises out l group conflicts"
coordinates. Attempts to create by emotional suggestion to others the mood and
"viewpoint'h•e lpts'ses.'- (Distinguish the other form of leadership in 12 and note
't e recivrb "W' 9. -

5. States wishes. States or shows personal feelings, desires, attitude, oplion,-
wish0 (Principally on end goals but also on way something should be done.)
-E'res sive rinotionality is an extreme of this. (Note reciprocal in 8; distinguish
6 andl13'~;~

6. "Gives "information, techniques. States facts.;,. gives information, explanation,.
nb techniquerater-than end goals., (Distinguish this impersonal

supplying 6f facts from 4, 12, and 13; note reciprocal in 7,)

7. Asks information. Asks for i.f.ration, f.ct, non-directive explanation of
anrirmnerscnal• .kind. eciprocal of 6; distinguish 8 and 9.)

8. Asks others' wishes.- Askls another person for his wishes,. attitude, opinion,
de•lre,'lfeeling. (leciprocal of 5. Note that 7, 8, and 9 may "confer statuas" as
in I, but are rarely to be entered there unless deliberate.)

9.. Asks guidance or help. Asks another person for advice, direction,' coordina'
tiozi or orders as to whaiFe shall do. (Reciprocal of 4 and IZ; distinguish 7 which
is npn-directive. )J

lO, Criticizzs, dt:-t- Ciiies an idea or the person giving it, Dis-
agrees-, declines to cooperate'in the disapproved scheme suggested. Shows ho.,--
tility to individuals and perhaps jealousy. (Contrast 3, distinguish fromr 18 and
19.)

1 1. Shows anti-social egoism. Expresses self without relation to group needs or
in c.om-"iite dis regard of wellare of group, e.g. linzelighting, phantapyiii.I,
Acmineeri.ng, exploiting and being predatory, indulging in sociable play interrupt-
ing group purposes, joking inopportunely, egoistically complaining, being delin-
quent against group rules. '(Distinguish 16, 19, and 20.)

I 2. Leacas biy conmmand. Takes leadership responsibility -by attimpting to give..
orders, to put ideas across regardless of those held by others, dorninates with a
plan, deals energetically with opposition- (Distinguish from leadership in 4.)

13. Clarfie's common objectives. Defines joaktor. ptoble'm', clarifies what other

pe6ple are getti•g at, tries stta-- cccptnble' tdards of perforrnance.. (Mplqre
impersonal than 4 or IZ; more group directed than 6.)

14. Receives acce tance, His ideas evoke acceptance and approvaL- (This is
less in "linn1ediate" observation than the others,•' for it covers obseivaUiis not-
only on inmnedite vtlrb"r responst" bit al.so on whatigroup ddes a fosllowing
minute or two.)

15. Redtivs si .rej,.ction. "H."ide as*tend to.b'd rtjected.-Olignor•-- cai subrneirge4...
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16. Rejects group. Rejects and destructively criticizes Croup, pointed•ly with-
dravTws-ir•hi&mn a•- to solve grorp proble.r.s; revolts,. (This active, ncn-parti-
cipation must be distinguished, by whateVer .ig.s are avaiiable, from othcr
kinds namely 11 which has no regard for group and thc. passive non-participatibn -

of Zo (in reverse) or the participa"ion count, in which interest and goodwill may
still be discerned. (Contrast 17.)

17, Cherisheps uroun concept. Defends and enhances the behavior of the group as
pt group to members, e.g. against individual members' complaints. Is loyal to
the group and intent on preserving its esteem a-an-ng members. (Distinguish 1;
contrast 11 and especially 16.)

18. Gonstr-uctively critici-es and exorts. Criticizes the g_0up performance to
to imnpiove it'. Urges better performance, perhaps by shaming peoplý.,, (Distin-f uish from 10 and 16 and from 17 by the emphasis on performance an4 the exhor-
ation to reach standards, 1..

j9, Attacks group environment. Complains to others about difficulties group has
to fai.-S•jmpathizes -with 6r-'Aends group performance on ground that demands
cf environment (including experimenter) are excessive0 Turns hostility on out-
groups or environment (including experimenter, scape-goats or the weather)
instead of on fellow members or self. (Distinguish 10, 11, an.d 16.)

Z0q Neglects group. This is to distinguish non,-participation associated with bore-
Aom, fatigue, aindlodss of alertness from a simple low count in participation,
where a qCaiet individual may still be alert to and enjoying group events- Shows
lack of alertness, misses his cues, goes to sleep on the job. (Distinguish 11,
which is positive anti-social expression and 16 which is attack on group as such.,)-
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4. Leads by Suggestion

5. -States Wishes

4. Give's Iifformation, . .-
Techniques

7..!:. Asks Information -o- :.

8. Asks Others' Wishes

9. Asks Guidance - , - -. . ,- . - fl.-,.

10. Critic, Disapproves

I t. Shows Egoism

.2. Leads by Command

3. Clarifies Common
Objectives

.4. Receives Acceptance

5. Receives Rejection

6. Rejects Group

7. Cherishes Group
Concept

8. Constructively Criti-
cizes and Exhorts

.9. Attacks Gp. Environ.

20. Neglects Gp.
2U.
22.
23. - i_82 -
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APPENDIX 1

D. Description of the Sociometric
Data Forms.
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SOCIOMETRIC RESPONSE FORMS

These forms, handed out to subjects as one pare in a booklet to be iil]ed
in after each situation, are too bulky to be included here. In all thcy consisted of
about thirty pages on each of which were seven to ten items from the Master Table
(Section 100 etsig.) -- the SR variables. These, of course, recurred for several
different situations. Under each question, as lisbted in the Master Index was a
graphic rating scale of 8 points, labelled at four intervals verbally as illustrated
in the accompanying copy of one sheet from the booklet,
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Situation 1, - Jury Judgment..

IA. Indicate (by circling their numbers and crossing your o-wrn) which two nmem-
bers of this group you would most prefer to have serve with you on a jury.

1 2 33 4 5 6 7 8 9 10

IB.. Now fill out independently this set of questio:ns relating to the discussion
you have just had and to the decisions reached.

1, To what extent did you feel the participants acted as a unified group
rather than as a disjointed collection of individuals ?

I I I ! I I I t !

Disjointed Completely
integrated.

2. How well do you think this group would work together if it were a
real jury?

Very much Not any V-rTy m-uc-h
poorer better better

3. It often happens that a group would make better progress if certain
people were not present. Which members of this group do you place
in this category? Encircle these and cross your own number,

1 2 3 4 5 6 7 8 9 10

4, How free did you feel to bring up objections and suggestions in
this jury group?

1 1 I 1 1 1 I I

Very Nee iite Tended to HilTe-'
iree hold back back

5. How much enjoyment did you get out of participating in this particular
group activity?

a I I 1 1 1 2 1

D not Enjoyed it - -nyed it
enjoy it some a great deal

6. To what extent did you feel you were really accepted as a member of
this jury group?

I I I I I I I i 9

Rejected C ompletely
accepted

1C. Indicate which of the per!sons in this group you like best because of the kind
of personaithey seem to be.

Most . . . . .. Next least .. .

Next -most .. . . . Least
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BASIC STATISTICAL DATA.

A. CORRELATION MATRICES

L Session I
II. Session H

lI.. Session III

B. UNROTATE D FACTOR MATRICES

J. Session I
IL Session II

M. Session Ill

C. ROTATED FACTOR MATRICES-

I. Session I
II. Session II

lIt. Session Ill.

D. THE ]fNTERFACTOR ANGLES AND TRANSFORMATION MATRICES

I. Session I
II. Session II

ImI. Session III
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APPENDIX 2 A L

Correlation Matrix
for

Session I.

This matrix is not reproduced here
as it has been made available through
microfilm at the American Documen-
tation Institute
Washington, D. C.
Under number * 378 ,, -

and at a cost of yer copy.
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APPENDIX Z A I.

Correlation Matrix.
for

Session I. -.

This matrix is not reprodUced4here
as it has been made availabteý/trough
microfilm, at the American Documnen-
tation Institute'
Washington D. C.
Under number
and at a cost of perq6py,
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APPENDIX 2 A I.

Sa 4- ' .• .t+,. ...- -. .1.'
Co'r ijonX.

for .
Session HLij.. i

This matrix is not reproduced here
as it has been made available through
microfilm at the American Documen-
tation Institute
Washington D. C.
Under number 3850
and at a cost of p Cr opy.
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"w'APPENDDX 2

B. Unrotated Factor Matrices.

... ,,u, , iJ.':-1 ' .I Session 1'

o4 : • - " C.n d 3 H

*., t! 19 -1- - .-.*-, .* t

SC '!,- . -191-



APPENDIX 2 B I

Unrotated Factqr Matrix
for

First session of Groups

This matrix is not reproduced here
as it has been made available through
microfilm at the American Documen-
tation Institute,_
Washington, D. C.
Under number
and at a cost .00 per copy.
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UNROT'AJAD FACTOR MATRIX Session 2

,1 2 3 4- 5 ý6 7 8 9 1O ai 12 13 14 15 16 17 h

1 --33- 09 -38- 09 1. 21 -06 -16 01 -22 -13 -04 02 -05 -06 06 -.11 43
2- --59 33 -34 04 09 07 -03 12 07 -03 -30 19 09 10 25 -.09-06 83
3 -28 112 -23 03 -03. 27 -02 -18 05 04I -21 46 39 21 38 -18 -04 98
4 -49 28 -!!! 08 15 16 -14 -38 10 24 -12 06 30 -.27 15 03 -15 85
5 -39 15 -08 -34 18 -06 -03 10 20-08-02 16 48-02-i6-o 6 -o1 68
6 00 20 22 -57 -18 01 39 -26 16 34 -17 -09 -20 -19 08 -24 01 98
7 -21 43 07 -47 -12. 05 08 -29 20 20-22 08 35-17 OA -18 -.26 95
8 -15 -26 -22 14 30 -07 -17 14 -10 -31 -23 -08 -25 07 -09 25 16 63
9 02 -420 -13 -.31 07 -29 09 50 04 -U -15 -01 -0!'--19 -33 17 16 74

10 -11 -56 -11 12 55 -13 -02 34 0 -15 -29-18 -11 -12 14 06 31 108
11 -43 17 -12 -54 -21 15 -02 07 2o 34-21 -o1 20-14 20-17-06 92
12 20 -36 -13 19 52 -00 11 24 07-.21-05 -19 -40 02-19-48 18 1,431
13 -65 01 -33 -21 -02 17 04 24 08 -09 -20 01 03 -12 25 13 -05 82

o14 -25 02 06 -15 16 -34 00 -03 12 25 01 11 01-13 14-23 39 56.15 00 37 22 -37 -45 -08 13 -1U 03 20-03 07 .-10-07 -'0 24-17 58
16 10 --30 -24 02 55 -08 12 33 06 -12 -08 -27 *I-8 0l 02 -25 15 18
17 *442 10 -14 -1,0 -03 -01 -10 06 06 -15 26 02 --22 -12 12-06 1i 42
18 22 16 Ol 19 o4 --23 -11 -20 -03 o4 09 --33 00 -08 02 -15 33 47
19 21 -17 13 05 05 -12 09 02 11.-I0 24 24 12-i_1-36 10 27 49
20 -20 28 -36-2 01 -12 14 12 05-24 2607 2319111313 56
21 -39 20 -39 -31 11 -06- O1 25 26 .11 01 -03 -21 -02 -03 19 -02 68
22 -18 08- -28 -39 -17 -07 -01 19 24 -13 -a1 -. 0 -16 18 -15 -04 00 52
23 08 .02 -)8 -22 -08 -06 -12 04 28-03 04 -00 00-11 25 65-08 70
24 -48 -17 12 10 -03 00 -"01 07-.12-09 -41 08 12 01 1-. 29-03 60
25 -73 -19 09 -27 -25 02 11 27 01 06-02 14 12 13 -30 38 04 1.09
26 -21 02 14 17 -30 47 17 12 .-15 11i-22 -02 05 -05 -10 32 23 70
27 -15 -03-02 03 08. 28 .12 15 21 06 03-14-03 03-03 04 62. 60
28 -13 09 .-06 05 01 10 °28 05-03 17 02 -13 --16-45 22 -20 14 51
295 -46 15 -17 -34 -23--08 10 36 00-05 01 03 30 14-25 23-15 84
30 -50 16 03 -37 -07 -06 01 -00 08 -01 17 20 11 23-a1 06-03 58
31 00 08 -06 -22 -00 17 12 09 03 -03 -00 -05 30 -06 -.25 17 -04 30
32 16 Ol -20 Ol -06 14 24 -06 12 02-06 o9 01-o6 31-34 17 42
33 -30 71-02 -19-03 -21 -05 15-16 10 19 15 -08 00-22 23 03 90
34 -22 09 -22 -08 -17 06 -18 25 00 06 -o4 40 06 -22 -22 11 39 67
35 -43 58 -11 .15 -12 08 18 21-34-18 02.-09-28 14 04 03 05 91
36 -20 54- 01 -02 -10. -07. oo -1O-26 18 24: 23 -04 08 -05 19 29 70
37 0o 48 -09 34 04o,-03 -01 03 20 13 -01: 03 -12 -07 -07 -05 14 46
38 a-43: 70 -09 -01 14- 08 04 23 .04 -3 12 18 -02-08 -02 11 02 85
39 14 -09 --25 13 -08" 03. 77 -40 07 25.-15 14 -03-10-10 13-27 994
40 -29 62 09 -01 15 : 04t -12 13 -06 -07 -05 15 '02 00 -06 07-06 58
41 -29 74-.-03 04 09 .-01 -07 01 19 -32,.03:-03 -28 -10 22 -03-03 83
42 -.38 70- 2-12 1 .08 -.015 03 -13 31 -3?,---03 --08 s27 40 1I1 06 "rJ -1..043 -0o3 07- -34 06 ":20 21:-' 05 ,. 25. -22 -12 20 12 1 0oo0o3 54
t4 -27 59"... 02 -21 09---30 o06 6 -20 -02 -09 -06 -08 19-20- 09 71
45 -o4 6o -03u 10 -07 5 -514 --04 04 04:13 :02 -07-08 -1 08 22 50
46 -21 -04 -61 -03 -11 -05 -22 -03 23 -17, 38 '22 09 -1 -.24 -11 -03 85
47 . 19 27 -03 57 03 04 .10 -05 --o1 -19>-04 -15 04 13 09 -07 04 54
S ;-i3 22 t-37 09 26 27 -14 . 01 -21 --.01- 02 -17 --12- 22 06 -18 04 54

49 :21 -06 -18 -'-02 -03, 01 14 -00-55 09-09 09 37 04-25 31 03 73
50 --06 -23 -"1 --'27 15 07 02 66-22 07-11-01 20-17 05 11-03 64
5:L 06 76 -24 -02 02 07 -03 -04 15 33 .-28 -21 27 28 15 -24 -04 1.10
52 -35 28 05 -23 -60 06 -01 11 -,tQ3 -23 -06 -03 06 -o0 -16 -42 -04 90
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i 2 3 4 5 6 7 8 9 10 J) 1 12 13 14 15-16 17 h2

53 ,14 13 01 20 -07 19 01 -27 09 16 29 1i0-ia4 19-0o4 67-25 88
54 11 -25 -06 -02 56 -10 03 05-04-25 15-09 Ui-03-09-06 04 53
55 05 -20 -03 32 19 -22 03 08 -10 07 -02 -0* 13 .-336 17 -U -12 45
56 10 07 -05 03 -00 -14 -06 03 08 04.-05 37 03 17 28 2 3-01 34
57 -53 --00 12 20 11 -23 10 -15 -20 23 -06 -06 -21 -02 20 -01 18 65
"8 35 --48 05 -09 75 O1 04 -07-04 12-16 42 21 12--38 36-13 1.50
59 -16 24 03 70 -11 -.00 26 10 -17. 05 --03 -02 35 03 -21 0)& -18 90
60 -09 03 10 27 -22 10 -07 01-02-03 65 U 32 07-24-02-04 76
61 19 14 -05 70 -31 -.02 -07 -07 .9 10 -C7 -02 -1.6 -01 04 03. 00 72
62 -06 28 02 74 09 -01 14 - 18 01 09--03 25-12 06-19-12-242 88
63 07 -03 01 -07 23 01 -07 -25 15 08 -'00 36 -45 03 -02 08 -13 52
64 .1 -05 14 33 -05 -06 22 -10-11i-39--08 17 30-08 02 U11-31 62
65 -05 -13 23 -13 -13 10 02 25 -03 11 59-03-07-13--Oh 05 01 57
46 -02 08 04 25 -22 22 -05 -05 01 22-00 146-27 01-13-09 07 54
67 06 16 -04 60 -17 --10 -03 -09 24 03 07-13-26 07 17-06 21 67
68 62 -09 10 -17 20 -,i. 25 -13 -02' 25 03 08 -20 --05 -4J4 07 19 91
69 -24 25 -03 12 -30 -05 11 24 -17 -11 -10 -05 -23 21 13 -3a 15 50
70 69 36 -134 -12 -18 -04 O0 -04-09 11 -18 -09 -14 15 18 04 -15"' 83
71 84 30 -031 -20 12 -05 -20 -21 06 17 -04 21 06 04 03 06 -25 1.09

s.72 35 26 04 08 05 -`02 -04 -19 00 18 -20 -21 -10 01 -28 -30 -02 53
73 --67 65 -07 21 -014 -02 -08 -01 10 30 -28 -32 22 -14 -02 -13 -17 1.32
74 3A4 -29 -12 10 17 -07 -00 29 04-04 15 19--01 -12 -04 -26 -04 49
75 -*-3 -09 03 -o0 2], -22 -04 59 -10 56 08 30 05 15 -18 13 -31 1.09
76 214 15 -12 U1 -12 22 -34 -25 -09 -55 -03 19 10-09 09 -19 06 7'6
77. 44 -05 -ll 14 -20 35 -01 -40 -05 -40 -18 -11 -07 -22 26 -:L6 27 98
78 39 -33 31 22 06 20 -05 -23-3.8 04 22 -15 -23 13 -19 27 -20 83
79 -20 34 -19 -16 -14 -24 -02 14 06 -02 -35 20.. 19 12 -03 13 OiI 43
So' 21 22 66 -09 13 11 -20 -05 21 09 -02 *-06.-lo -0-4 05 -15 02 70
81 04 -27 -44 -26 04 -19 -24 -.0. -0.0 05 05 04-21 21 28 -18 15 66-
52 -06 06 -22 -24 -13 -62 -11 10 -06 i0 -o4 -03 14 -08 -08 -5 13 62
83 31 -09 15 -23 01 -03 -01 47. 23,-.15 07 09 15 -03 -44 14 -12 92:

"144 07 07 64 -27 -03 22 -07 09 114 !-06 03 -18 -08 -07 -Q1 o04 -o6 60
85 21 21 70 05 12 -10 06 -. 1: 05--08 16 16 13-07 -31 16 o0 83
36 -25 30 -09 -03 -06 03 -114 20 1801 -13. 17 -08 -11 -04 -i 0 -00 33
37 -09 21 52 -17 03 12 -18 -.02 10 09-12 04-.15-14 10 --06-09 50
88 00 02 67 -U -.02 -.20 03 -20 -06 -.16 -08 18 16 -05 -09 10 -06 66

.,9 24 --10 82- -13 17 -16 -12 -06 23"-03 06 15 -03 -05 -03 -30 06 1.01
90 - 28 43 -.01 04 13 -07 -U -12 12 -02 -22 -16 -04 02-35-16 7.
91 -05 -01 24 -05 -0! -23 30-46 00-02 13 09 10 01 41-27 07 70

2 -ý09 -06 -46 -17 07 -29 06 -18 -9 08 09 10 06 -21 -30 17 -15 67
..93 .21 -04 21 07 -01 -00 11 -,05 -06 09--14-01 15 68 22 15 27 77
94 15 U. 25 15 -07 06 -18 03 49-U1 -18 -05 04-14 08 11-15 51

95 21 06 -10 02 -01 -21 -22 -ii -20 -03 04 -08 07 45 -13 -14 -10 47
.96 .28 -01 -07 -07 -06 -10 31 08 07-06 21 04 13 03 -03 06 11 27

97T -01 -401 26 05 -14 35 -50 -09 -,5-07 25 11 09-03-24 03 01 62
S98 -,05 08 16- -08 22 -10 -83 -09 -45 -07 15-09 05-05 14 -03 U 87

,99 ,03 02 07 ,,02 -04 30 -08 -03-10,-29.17 15-07 28-22-O04 02 38
)0 -19 23 03 -03 01 -01- 10 26 .2- -08 17 23 -05 -07 53 -29 10 70
31 -441 15 25 15 -27 -- 16' 02 16 76 11 03 -12 16 24 -26 30 -19 1o13

'02 '-O09 1.99 43 05 -09 .78 U 25 -04 -15.-16 20 05 -17 04 -35 171!17
"-23 '10 -25 25 08 -- 16 --06 -13 02 -22 09:-12 16 -18 -22 -03 -29 13 L7

•34 -37 40 03 -01 -25 -06 17 16 14-03 06 17 08 05-16. 6 22 56
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A.'~c.'r UNRO9'ATEDr FACTOR MATRIX Se!ssion 3¾

1 2' 3 h4 5 6 7 8 9 10 21 12 13 h 15

--09 51 -18 -- 6 o4 14 --12 -15 -15 "-16 -34 :03-38 02 02 69
2 .42 54 -08 -17 -42 h 0Ol 06 01 01 --23 03 09-08 03 77

-3 54 12 U8-21 60 07 04 o -1 !4 -03-18 ia 16 29 26 1.00
L4. -50 36 02 22 08 -21 29 -1t5 -07 -20 7 -03 10 ý42 16 -09 85
5 -.68 00 -07 03 09 01. 0 -40 08 -16 t6 18 -30 26 02 87
6 -4 -29 11 17 23 02 00 28 -07 -09 37 16-23 03-06 70
7 -66 02 08 02 52 -04 09 f1 -h4 -12 18 23-3105-16 78
8 24 40 -21 21 -42 16 06 04 oh 26 20 -13-17 21 01 71
9 -.28 -32 -26 36  -.44 17 01 -09 16 13 19 o8 15-o30l 59

10 1O -14 '-22 19 -65 -10 02 -21 00 22 01 -07-05 o4 02 65
11 -83 -09 -12 -20 13 oh -08 -01 -15 -03 10 01 08 -26 -24 74
12 51 -05 -26 -07 -56 05 -01 -21 14 oh Ol -,0o 16 -05- 14 76
13 -53 31 -19 08 -25 33 'O -23 -09 03 -01 09 -13 --01 --06 63

- 14 -23 02 -01 '03 -09 -1k -i19 05 -oh -01 3.9 l- -05 -07 -2k4 35

15 %'-37 -10 29 06 49 16 -0& 39 -03 04 20 08 -07 -11 -21 76
16 22: -05 -33 13 '60 '0' -C5--46 05 -01 10 -01 16 00 06 80
17 --27 09 -16 -13 -08 08 21 =12 16 -04 -130-o. 10 11 27

18 -16 -20 -04 07 -16 -26 0 -03 24 -03 12 -17 13 52 06 56
19 22 -21 09 07 -03 01 10 -54 -19 -17 O0 14 -o4 -31.--1 60
20 .- 32 26 -n 14 15 05 -12 -14 -33 -21 -31 -02 -08 26 05 58

21 -35 36 -29 04 -15 17 --10 -00 -09 -17 o4 -16 07 -08:-13 49
22 -44 10 -32 O0 -24 46 16 11 02 -18 -22 -01 -02 22 09 75
23 -11 07 -12 15 -o4 -.0 -01-06 -16 12 03 01-29 31 07 29

,24 -19 03 -o01-o4 -12 06 02 00 10 29 -03 12 17-110 0 21

* 25 i-64 -17 -05 --09 -07 18 -09 05 --13 25 01 02 15 --25 -12 68
.26 --23.-04 33 11 -04 -17 Q2 -15 0l 04 04 -00-02-23 05 29

27 .-10 03 04 16 -13 27 -11 -20 15 -08 -05 17 02 15 -o4 26
28 -05 04' -11 19 -o4 -09 02 -00 -04 -08 16 -20 -01-35 08 26
29 -53 26 -.10 07 .-06 35 -05 -05 -18 -07 03 08 17 03 -17 60
30 .-,49 -03' 06 -14 08 22 15 12 -19 -12 01 15 13 11 -06 46
31 -19 -16 -07 -10 08 11 02 -23 -21 -09 -12 43 19 -49 -26 74
32 '07 01 -13 12 18 -01 -Q9 -23 -08 -i -16 04 38-15-04 34
33 -13 35 31 -k4 4i 08 01 -29 -13 14 -16 -18 35 -64 -23 1.18

34 -17 -01 -56 08 -12 11 -21 01 09 Q6 46 -10 21-03-17 73

35 30 22 -52-02 -08 08 -o8 -11 11 29- 03 -24 07' 19 16 66
36 -01 -05- 84 23 .-1a 14 -14 03 -00 -08' IL -02 -12 32 13 '93
37 `06 -01 84 18 i0 -04 -04 -04. 08 ±0 20. 09 -09 12 05 85

-38 42 14 50 -05 -14 -32 06, 12 01 G -19. -23: -03 06 33 .'13 80

39 ,-3' 08 61 14 23 1i 13 1iG -fl -ciU 06 0• -2311 '08 72

hO -13 1 -5- -0o -lo oh 15 02 20 09o. 1 -3. 13 02-2 54
g 10 07o-".-o.. o 6 o. -o6n o? -0 18_oo.0, 17 04 86

42. J3 .02 !7P" " -01. --o0 0 12 -05- 2%i OF 00'-07 o-13 72
-: 00 46'- 04- -.c.0 ? -04-4 0 21t.-i6: 21' -o0l 68 i-L.09 -15 87

J4 4 '.Z 0 .1--o7 20o 3 -1309 22 04-o 09 -20-14 19 07 53
45 -18 01 21 18 21 28 07 -06 -06 22 13 -42 24-22-01. 59
46 -02 07 -01 06 3233 67 02 -12 24 22 13 19 07 33 94

47 -19 i1 -32 -24 09 13- .18 35 -15 Ol -20 -20 4 06 -01 63
48 -10 40 20 -03 12 05 o8 04 -o3 04 -07 -14 09 18 18 34
49 -53 59 11 15 4 "-U -05 05 -01 10 19 03 -05 -00 13 75
50 -34 U 22 -08 -03 43 0o -0W 1? -13 -08 -20 05-25 14 55
51 -40 73 09 11 02 -09 -03 -07 02 08 -02 17-01-06 -02 77
52 h47 56 :2 -0oo5 5 -o5 o0 o3 -0 02 10 o4--13 14 -07 62
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1 2 3 5 6 7 8 9 10 11 12 13 14 25 a2

53 -26 13 07 1l 04 12 Th -27 -03 -30 -03 -04 08 05-07 31
54- -44 55 -02 02 03 --07 -0 -.06 03 03 Oi -05 1i 08 O 53
55 -20 08 --47 -18 02 16 34 --05 -27 -21 18 04 174 0i-09 - 63
56 -43 58 05 -00 fl 11 o8 08 01 Ui 15 07 17-18 17 69
57 .- 21 41.. O4 -50 16 .-01 --4 -2.5 -22 15 11 00 37 -53 -32 1.12
58 .- 15 45--15 .-25 08 08 02 17 01 -12 .-09 03 20 06 10 -43
59 1--31 30.'3 12 -38 17 18 -27 06 -12 08 -05 -02-11 27-1U4 .61c
60 -16 30' 01 :~ 4O S .30 2 02 09 02 4 oi o56 36o .-6 o -• o -05 -.30 25 o o 0 -24 01-05 o6 4.3,
61 c-4o 6 7Fai06  -05 00 25 35 15 -04 15 10 13-18 04 868
62 .;t-18 -tO9, -05 •2 -09 -10 03 04 16 13 09 32 -03 -09 02 - 27
63 01 -04 13 -22 -20 11 -10 18 -10 17 -06 -01 -.16 -05 07 24
64 -10 15 08 -06 07 04 -12 35 l1 01 -15 15-02 -09 -06 26
65 -•--i0 Ol 05 22 -06 -.15 02 19 01 00 19 13 -24 -52 -03 51
66 25 -21 -08 51 09 -10 10 20 -30 05 03-03 12 06-05 56
67 ' 19 ".221 -22 11 -02 -18 32 10 -.55 -05 -12 -01 -07 02-- 01 62
68 - 28 -U. 02 6 22 19 -25. U .- 16 09 13 01 -04 -02- 05 62
69 :-00 12, 08 -7-02 -29 12 -22 -12 -04 10 20 14Z-13 46 49
70 49 ;-16r -PL 05-l - -19 --17 -3 -16 06 -02 04 19 -10 -07 43
71 -.22 1'i6<11i -09- -14 3 -.3 17- 05 23 14 06 -11 b-4 14 38
72 16 --04-1, 22 -.2 10 44 09 -03 -08- 10 -fl-0h-09--06 39
73 -12 *-0.r -d8; -02 -45 -ii 58 -04 10 -10 -04 01 03 -08• 01 59
74 -24 OaI 20 -2 - 9 28 03 -01 12 14 -17 -00 29 42-10 53
75 09 2 1,. 06  -07 14 39 -68 -15 14 -14 00 4-0101 26--08 37
76- 07 -15-08 08 -05 -27 14-13 02 -01 30 03-08 12 14 28
77> -24 04.- 15 -i1 17 -19 -13 -35 06 -02 -49 11 27 -1L1 -30 89
78 -16 18. QW -3 -04 06 -02 01 U 02 -08 24 08-08 33 55
79 77 -1Z -13 -20 01 02 -04 -26 -21 03 06 -05-19-01-25 88
SO' 64 .-16-13 -18 -04 27 07 i1 04 19 03 -13 05-33-13 76
81i• 44 39. t-.- q1 44 60 -02 -06 08-09 -03 12 04--05 12 07 78
82. 02 05% •-21 -03 -13 --19 -26 75 06 19 06 04 42 18 1.02
83:' 13 08. - 19 -19 13 -11 -14 21 18 02 07 -06 15 -15 29-
84" 02 17. -9 08 02 25 02 28 06 -5q -04 -09 23 02 -51 80
85- 05 -08 14 -27 -05 -12 -24 -23 80 01 10 -01 25 1±-o4 95,
86. -15 02 04 17 18 -07 -00 -03 28 -49 18 -20-23 06 20' 58
87 -17 -07 04 A0 40 -06 11 -25 -12 08 -10 -11 03 01 03 33,
88 12 02' 14 -Q2 -U -15 08 18 -u. -08 24 81. .07 55 04c1.15
89 -1l 09- 14 .r 17--05 -07 01 -26 02 -29 53-01 02 02 51
90 72 10 -3o-14 18 19 05 -03 10 -15 -06 37 11 -06 -03 82
91, 18 32 -fl -20 25 05 58 -17 00 -16 03 .13 14 09 -157 71<-'
92- 02 -12 24 -01 -11 -08 02 13. 05 20 -16 01 -40 -25 13 421\
93 28 -09 10 26 -12 07 -16.-13 -43 -10 06 '10 25 -o 08 50-
94 -02 10 o0 25 o9 -Z 62 .- 06 09 15 04 -,CA6.31 09.,0 63.
95 -30 04 00 29 -% 05 -0 -02 - 1 72 ,0 -22 2.-17 12-18 35
96' -2i, 03 00 28 -.)2 04 -06 -01 -10' 71 -02 -26-16 .Wr14 81
97 -36-34 -25 -15 03 23 07 27 -09 -03 '07 27 194--2) 17 65
98 23 25 06 -18 16 -07- 65 -19 "09 -08 -15 10 -17 -14-03 74
99 -35 2915 03 42-07 -16 02-41821'16 14 1.01V21 84

i.o 16, -21 03 -28 07 03 -02 -16 39 -05 -28 01-16 iEt.-O4. 48
1i -M 05 15 32 -24 12* '14 -3 10 -04•-46 00-05 07- 6 78-
302 89. 08 17 •,2 ...12 -07 -03 t15 04 -07 -0o W,;- o 0 24 14 1.01
103 -21 33 03. -1 o0 06 . 2L 03 '29 -14 .13 12 51-03 00 62

S-09 -. -43-06--h 4-02-12 14 09 02 54-14i 6o5-1 62



APPENDIX 2 C

Rotated.Factor Matriaco

I Session I

Hi 3

197.
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RCTATED FACTOR (R V) MATRIX $essiaon 1

1 2 3 4 5 6 7 8 9 10 11 12 1-3 14 15 h-

1 17 -07 -04 -04 51 37 -,15 -.07 11 16 23 -03 -03 -14 25 64
2 24 16 19 08 36 21 17 22 05 24 07 -05 16 ii 05 48
3 47 21 -07 08 -01 -18 20 30 26 15 09 24 05 02 -07 0-
4 30 51 08 -1.6 06 16 07 30 1 06 -..28 38 02 -331 05 84
5 -07 26 -12 -03 21 06 04 05 60-01-22 17 06 07 02 59
6 -o09 62 -Oh -03 -19 -29 -07 -06 09 W -25 -02 -03 -03 07 6:L
"I o4 69 04 o? -09-21 - 4 4- 36 -05 -08 22 -24 C4 -03 79
8 -26-11 30 -04 31 Z' 06 -13 02 -31 17 =-02 01 08 -13 51
9 -85 20 00 -01 -06 -.08 04 12 09 o4 -o4 -02 '09 09 02 8210 -01 -11 -24 L0 -35 .*01 -24 2a -10 01 57 02 15 01 29 71
11 05 48 -05 03 09 -02 ,10 08 28 30 -01 o -06 O o4 05 44.12  46 i6 -S6  05 -1-0 11 03 06 -24 3-2 20111 10 -23 21 66
13 -09 22 -08 05 38 16 00 18 01 29 04 15 15 -19 07 44
l4 -35 29 -09 06 -07 .-01 -12 10 07 -07 -12 11 05 28 -06 37
15 03 63 Ol -06 -10 ._-31 .-01 10 -05 -06 -01 -,1 -13 o4 -0o 56
16 -49 -4)1 oo 06 o0" 13 1)' 01 06 09- 13 -o4 04 -05 07 49
17 03 08 -27 02 28 16 -14 09 -aO 03 19 14 30 10 28 46
18 -04 -08 -18 03 -06 12 -14 .09 14 -36 -01 .-28 02 15 07 34
19 02 -02 02 02 '00 -12 '06 o0 .08 -02 -94 09 02 -38 -04 1.06
20 19 08 15 29 -12 -06 07 19 16: 34 O4 00 -05 -08 31 46
21 00 06 02 13 50 30 17 400 -10 12 -.08 05 -23 16 -03 50
22 -26 16 -09 -10 45 ' o6 28 13 14 -06 -09 08 -10 -12 18 51
23 O0 -04 -12 -02 4o .o1 -14 i1 -.08 06 -lo -19 00 13 33 39
24 01 08 06 02 10 -03 -05 01 04 08 U1 03 62 -12 11 46
25 -02 27 -18 03 28 07 06 -01 07 Ol -06 -.01 54 -00 -00 49
26 l. -01 -28 -21 -03 04 20 39 -10 -16 .oi0 28 47 -29 -03 76
27 -27 06 01 -32 09 02 03 34 03 08 -05 -08 30 -16 -05 44
28 06 -03 -09 05 -03 01 -20 11 -18 13 -U1 19 11 --22 -18 26
29 -17 26 12 11 50 16 07 -10 07 15 G0- -13 09 07 03 47
30 03 41 -16 05 22 15 06 -02 -03 10 08 07 -03 05 09 31
31 .-20 21 06 13 -06 -34 10 -07 18 34 -10 -06 09 -12 10 43
32 -19 02 -05 26 -25 -28 20 28 ..08 15 01 -01 03 -18 -00 43
33 -23 23 07 -12 13 -32 23 12 07 29 14 -04 -16 01 -Ui 46
34 -28 26 -05 -02 16 03 03 06 -09 -19 -02 -22 38 24 43 66
35 08 03 08 -04 18 08 41 14 18 -01 -03 -01 04 15 -13 31
36 .15 ,01 -08 -54 -10 -05 07 -24 09 -27 -o6 -04 -23 04 -18 57
37 -18 -32 -05 35 15 06 06 09 -09 18 08 -06 08 13 02 35
38 14 43 17 -49 -14 06 -04 03 08 -31 22 -03 -10 02 1o 67
39 1 03 -05 -59 03 -01 -00 -12 -17 16 07 10 -04 -05 l 46
40 02 40 27 -52 11 08 -12 05 -03 20 01 -07 -03 -06 -05 59
41 03 -04 05 -82 -02 -10 02 13 -04 00 -U -05 -09 -08 00 74
42 -09 -05 -01 -70 -15 04 04 02 -09 07 -07 -00 08 16 15 6o
43 -01 20 23 -07 05 -1.1 15 -29 -13 -32 04 -22 -09 -U1 -08 42
44 -13 25 06 09 -03 -23 02 07 -15 -16 -07 -14 -15 -36 -34 49
'45 -01 20 o4 07 09 05 05 60 -20 -10 12 -03 -16 -O0 -28 59
46 01 -0M 02 -08 07 -00 05 -57 -08 -27 05 -10 00 -17 11 4Y
i7 -11 1-2 02 02 08 01 01 03 07 76 08 -37 -01 16 06 79
48 -10 03 02 -10 -16 -02 -15 0,7 10 -43 04 02 04 12 24 j-•L
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49 -07 12 02 06 31. -04 -.o9 -03 04 06 -23 -22 L. 02 03 41
50 -14- 03 03 -407 C5 -06 22 -01 -12 oh -.18 -12 -27 -18 09 26
51 09 06 -59 04 12 04 -15 -06 -02 18 ii -18 -0o -05 11 521
52 03 12 -00 -02 -35 09 56 06 29 -03 -P6 07 -09 -61 O0 94
-53 00 -03 -02 -03 00 53 04 09 --31 -17 -06 22 28 50 05 8o-
54 10 o6., -0- 45 02 n 2!9 -06 -10 08 -29 02 -06 12 39
55 o5 -03 -24 .11-04 -12 -00,-27 10 02 -00 -04 o1 -47 -09- 4o
56--24 13 -.03 .a -04 25 09 -I0- -•6 -12 16 --32 -02 3A 28 44
-5 02 -02 o7 15 06 14 -07--09 27 -3.6 -12 -08 11 .- o -05 21
58. 05 --00 05 -02 . 02 78 -13 -11 08 04 08 =05 =03 04 -30 75
59 05-12 02 08 -02 -80 -W -06 08 -13 03 -1I 06 06 08 72
60, .-23 00 06. 06 -40 -25 -.02 -O8 17 10 08'-11 0 011 5 37
61 13-13- 10 ii -05 -73 05 07 09 06 -02 -04 -09 -20 -16 69
62.-04 -08 o5 -03 -10 -00o l -oo 04 -09 o4 80 -o. o07 -15 70
63 " 10 -65 12 01 -13 --0 -09 02 58 14 05 -25 02 17 -35 1.05

64 -29 -2. 05 -21 11 -07 -oh --05 -33 -24 1-0 7  -31 -4.0 03 02 59
65 12 -,JiO -14 08 12 -09 03 30 -12 12 j-18 21 07 16 04 30
66 18 14 Co -05 -03 15 -.02 -12 -25 -0-9 15i 9 22 -17 07 35
67 -01 --ii 01 -12 -27 -19 -08 16.-13 -16 12 IJ3 02 -01 -06 25
68 -08 03 05 -04 20 09 37 -16 -27 -09 13 --00 11- 12 02 35
69. -oh -04 -36 -28 18 22 -01 08 -52 24 60 -04 08 09 -06 1.01
70'.- 03 68. 05 -31 33 07 00 43 -04 14 11 --00 -04 -28 40 1o13
71. 40 02 -20 -32 10 01 03 06 57 '-05 06 -34 .--44 -04 07 96
72 19 21-31 -02 -24 09 26 -08 -02 31 38 24 .-32 -09 -02 73
734 2 02 -06 -02 08 -- 02 62 28 06 01 -01-1 - 07 -09 10 69
74'. 28 05 -02 -03 05 21 -13 .25 09 34 04 -10 OI 06 07 35
75 63 -14 04 15 -02 06 63 09 -01 03 08 06 o4 -06 03 87
76 53 -16 01 -09 15 27 17 07 11 08 -15 -08 23 -08 -07 56
77; 08 24 -08 -00 -25 -05 46 43 -35 17 -04 40 -03 -05 13 87
7a- 50 07 -2.0 -06 19 -00 37 46 -14 16 -09 10 06 O0 10 73
79' -53 17 -09 0. 13 02 -24 -09 04 -45 04 -13 -19 O0 -09 67
80 31 04 -08-,-30 29 -03 20 36 08 -09 18 -19 02 28 03 61
81- 07 11 -03 -34 09 02 I2 --09 -14 -03 16 -21: 19" -28 Ii 54
82- 16 22 05 08 -23 -20 03 07 16 -29 28 09 -19 02 0 41
83 06 36 21.0 n7 08 06 04 -10 09 --03 28 03 ,21 12 -01 3.5
84 -09 o1 oo -17 3,1 -05 -4 0? -04 -06 05 38 .-09 -16 ,-. 44
85 16 09 18- -03 35 -05 -54 -04 -15 -18 03 -05 16 -04 -12 59
B6 02 -07 -87 03.--05 04 05 06 -07 02 -03 03 05 03 -01 78
87-10 -05 -81 -04 07. -06 03 -06 16 -03 04 -03 -06 12 -03 73
88. 02 06 09 09 -07 09 05 -09 -39 -00 -02 -13 .-07 ol 63 62
89 -13 61 07 06. 11 33 37 04 -34 -34 -12 07 12 09 37 1.07
90 15 -08 05 04 -07 03 04 -07 04 29 05 -41 -08 09 -23 37
91 08 16 -43 -04 15 -h -- 43. 13 -20.- -17 12 13 06 --29 12 65
92 46 14 -07 -1 17 -04 40. 38 -07 02 16 12 -0T'-00 L1 65
93 25' 27 07. 28 -03 -06. 90 15 -•a -04 -22 -16 -24 -12 -1i 1.22
94 -16 01-o0r-31 7 7-08 5 09 05 -22 41 10 -27 -15 1% 51

.46 k3 67 62 46 57 52- 56 53 45 56 49 59* 49 56 56%
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RcOTATED FACroR (RV) MATIm. Session 2

1 2 3 4 5 6 7 8 9 10 a 12 13 14 15 16 17

o 06 -.42 -02 15 10 -06 -26 -06 -23 -14  08 -07 -14 -03 03 01.05
2 31- -24 -07 08 05 -08 20 744 -06 30 11 17 ;=W2-1O-39 -33-...-05
3 23 --C4 -14 01 07 04 -.21 -0&i -06 06 23 43 16 -04 -59 i-01:-II
'" 1) I -.. 1 03 04 -1-7 '-U -46 -. 2 06 -10 -02 34 -.h2 -05 -16 -07 7

1 0 06 -33 29 '-08 06 -09 03 -03 15: 09 -44 -O6 -33 -20 09 -05
6 10 36 -58 '.21 05 52 -05 -05 06 -06 -19 10-08 37-07 oh oh
7 19 IS -45 -;09 -04 26 -21 -01 --*C5 01 -05- 48 -18 02 -18 --03 21
8 -o6 --32 '05 23 01 -24 1.0 -02 -10 -40 10 -33 03 -04 17 O -17
9 .--O5 -02 -30 13 01 09 46 06 03 -13 11 -O4 -13 -10 22 13 -09

10 -.22 -04 02 51 .-03 -09 35 13 09 -30 -03 -07 -19 06 -09 -05 -38
11:.ii-02 -03 --58 .-19 Ol 08 -01 01 134 -07 -17 44 -19 21 -31 09 - 0

12 .*,03 .-05 10 51 34 Oh 22 09 01 01 03 -33 O 30G --31 Oh 00
13 -05 -37 -37 04 19 01 -08 -Oh -08 --26 o4 00 -22 -19 -01 25 -08
14- C6 31. -09 05 -43 03 -01 02 20 08 02 ! 19 -07 o6 -30 07 -32

-15 :17 21.. '-31 -49 03 .19 00 -01 -02 -U -04 -01 03 O0 29-08 '12
0-6 00 -.07 -02 62 08 -07 26 02 10 .01. -09 -04 -06 19 -12 03 -02

-..-17. .08 -- o0 -08 -05 -14 :.16 :-o5 --06 -15 08 06 ..23 -07 -05 --05-ol 715
18 1-10 -'02 :25 O0 -40 -08 05 06 -02 134  -23 02 -04 23 09 06 ;40
?.9 :#08 22 06 09 -05 15 -01 13 --Cl 33 28 07 ul -25 10 20 -,23
.20 36 -21 06 22 -10 09 06 -o6 -21 28 04 09 23 -19 03 -16 -15
-21 :25 -35 -35 07 '09 -01 -01 `08 15 -14 07 -09 -06 09 10-o2 -1O
22 07 -30 -45 -'08 '12 08 09 15 -U1 -07 01 -12 22 09 01 17 09
ý3 .08 -27 '-16 -08 01 -07 19 27 -02 -07 08 05 -04 09 42 -45 -24
24 -19 -02 01. -06 -m -08 07 -03 -08 -49 -06 00 -08 -33 -07 -09 -21
25 -31 -08 -33 -20 09 05 -07 -05 10 -19 -07 -02 07 -.51 03 '22 -31.
-26 -0o5 -.o5 -08 -28 35 07 01 -12 -08 -31 -20 06 -12 -0h 10 25 -36
:27 o06 00 -20 12 15 10 00 08 -01 Oh -18 10 03 18 -08 32 -60
,•8 11 12 01 00 -02 18 12 -12 -02 00 -1h Ol -44' 25 -7 -03 -13
.?9 0 -22 --32 -04 09 '09 10 02 -03. 00 -07 17 09-39 08 06 '94
90 05 03 -31 -03 -06 04 -23 -10 02 09 05 03 24 -33 -- U 06-08

03-06 -25.h 14 9 16 00 -05 -06 07 -07 28-09--09 18 09 00
)2 05 05 -05 Ob 08 29 08 04 -10 22 07 16 02 32 -35 04-1.0
D3 61 02 -09 -14 -15 -15 -05 -27 04 -10 08 -05 01-20 30-02 04
34 06 -2.1 .-05 -26 -04 -20 05 01 03 -01 37 17 -18 -09 -09 h4 -37
i5 52 -20 -17 -08 10 -.02 09 -468 -28 -29 -18 --32 13 -oh 16 -02 05
36 46 08 08 -21 -23 -10 --18 -35 04 02 05 01 1'?-07 15 06-23
37 48 -O5 22 -06 02 -04 -09 19 01 -02 1Q -02-10 06-02. 09 00
38 66 00 -07 U 10 -09 -06 -o6 -- 17 -08 3.5 -03-.1-1-26 oh-08-06
39 01-10 10 04 35 76-08, 05 1$ 02. 12. a 10-lO' 02 06-06 12
4o 53 0o- o-- o5-- -20 -07° -15 -10z -2.1 09 01-06-23 o01-o4 08
41 720L.--61 o2 oO-14-03 oh-4i -10 13 -29-05-08 03-26 07
492 64 -09 . 08 21 00 -01 06 20 -44 -02 -02. 14--25.-33 03-28 09
43 01 25 -05 02 09 -.30 -09 1.2 27--20 -04 31-01 00 -31 oo-.16
44 h2 00 -05 -26 -09 -32 04 -03 -35 -07 07 -02-04 -01.-117 03 03
45 5604 07 -09 -06 09 -06 -05 -14 05 01 -,-03 00 8103- 8
46 -07-49 00 -01 -17 -13 -25 15 -09 49 h4 02-05-09-08 27 01

4 32-08 48 11 07 03 02 1 -26 01 -09 -10 09 -04 00-09 31
48 26-3 --06 25 20 -" -25 07 02 Ol -o4 -06 10 26-17 13 02
!9 -.05-U 08 06-03 08 08 -46 09 -06 -04 31 01-01 33 08 03
50 -09 -23 23 22 16 -18 144 -09 21 -13 -02 18-33-06-03-02--07
;1 6L4-09 -10 03 C7 Ci -,- 05 09 -10 -31 44 14 32-20 03 24
;2 O0 02 -29 -h4 o0 o4 08 -06 .-'L2 06 -.io -02 05-16-22 34 27

--- - ~ j-...

- . ..- . .. .. . . - -. . . -? F -



2 3 4 5 6 1 8 9 10 1. 1213 1 15 1.6 ii

,05' -.26 22 -16 23 -02 ~3• 9 10 17 01 10 -23 16 -3 46 -28 -07
5L --irJ 07 06 .63 -06 1. _03 -09 -01. 16 05 01 -05 o 10 06 -04) ,-,
55 -11 i0 h4 17 -23 -06 - :9 03 11 l 03 n3 i0 4 -o8 -08 -22 08

15' 0 09' -07 -04 -OL 08 11 11 -01 29 07 23.-O -12 -25-).24
-, -4.u4 A4. r.1.. ~ 4 .~~7~~'8 -.22"- '15--07 61-24 12 -24.-o4, 5o -0o 45 23 o4-1-08 o" -c,9

59 15 -06, 64 00 07 10 -08 -01 'l-04 -01 -4 07 -.14 -48 -01 03 20
60 -,13 01 3 6. -09 =O8 -13 -26 -01y-. 01. 0606 44 00 130
6.]. LO -20 51 -39 03, -09 .,o4 40 -03' -02 10 -19 -03 03-05 04 07
62 25 -02 6 -04 3i o5 -4o 11 08.-05- 27 -.26.-05 .31 -18 09 271
63 04 -03: .-09 -03 12 -•1 -33 08 21. -/W. 46 --32 08 09-04 -03 01
6- .-05 13* 38 _06 05 IS 09 o4 -37 05 15 (r -05 -47 05-28 21'
65 M: • -02 -09 -14 -o7 08 -08 15 38 -09 -08-o8-o8 15-04-o10
66 --ai' 04 10 -42 20 .05 -27 03 1? -01 39 -16 03 00 -26 35 -07,
67 -_Z•JJL 1 ,23 L0 _o7 -oj 35 8 Oh -04 -28,- 08 .i0-07-02-10'
68 o6 24 -$5 10 1o 35 -o5 -04 29 10 18 o1 06 27 30 2) 00
69, "' - -w- 06 -26 02 -02 22 -14 -20 -20 -ol4 -Z? 23 -02 -.lo 06 -01
70.- 38 .. 0 -05 .,.C9 "3 06 26 -092 00 -10 -.03 05 23 V 24-22 33
71 32 20,-07 • 0 07-02 Ol 09 19 12 30 C7-12 37 18 .22 34

72 '20 0 01. -4 03 05 -13 03 07 -09 -09 03-03 30 04 26 36-
"r 39--.2 I"-10 -15 -15 -22 05 02 -34 -40 21 -39 -12 -12 05 2J.
74 -13 08 3$ 19 07 00 21. 10 16 30 30 .03-08 02-19 06 12

"-7--..&- ---- 36. o04 08 -19 06 -06 81 -12 13 09 -Ol -31 -14 00 12
76 08o 08 o6 -07 -04 -24 -2 -04 -58 14 32 03 03 05-08 071 0

"'7- -03---07 M - 06 09 08 -02. -,60 05 03 00-06 45 02 05S-U
01- 25' -03. 20 -09 -23 -06- 15 -42 -09 -35 09 01 38 -06 12

-L- .. i, .... -a -09 -13 00 09 03 -Oh 00 13 17 L5.-8 00-oh 00
8B 13 5.-.16 -05 0y -13 -0.3 17 04 -07 -10 03-Os 053-0.-05 03

---.- Q4. .,F - no -24-18 07 -03 18 1.o 12 ,o6 28 E -.20 02 -0o9
.82 07 -al -55 -05 27 OW 08 08 -01 20 00 02 02 04 10

-3. -43 05 -1'. 33 04 31 28 04 o6 19 09 Ol-29 39-Ol 03
L --. Z -- . -0 22 -04 .10 09 ,-10 -10 -24 ,,O-.05-05 10 -10 005 16 n3 o -02 09 -09 07 -07 10 09 03 A)-"4 20-06-01

86 2.-0---14. -1 07 -13 Al 12 -03 -U1 20 01 -.12 -05 -18 14 02
' 7 08 42 -2-. -1i e) -16 -01 05 03 -24: -o0 -03 -15-03-09 -07 02

- -8.o S--_s..-o3 -. J.6 09 00 -01 -17 -09 C4 03 o 4-45 05 -15 01
89 -1l1 -82 -10, 0 49 00 03 23 05 14 09 02 06 -21-.-26 -62 02
)0_ 0 2 -0 . 63 -15 -25 -20 0-0 -2 -33 -17 -16 -09-.6 22

0947 07-071951-0100 21-11 09 08-17-35 -27-08
•- 07 -3 05 -2.5 -30 12 04 h 19 C3 20 -03 3 03 16

9 6 .o 07 12 05 -0-1 11 -07 -25 12 67 05.-13-07-27
94 o6 ?z . ,'-3. 17 -07 "0 57 -15 o-08 6 oh.14-o8 00-17 05

""1 01 '-17 -18 -09 "-1 07 07 -o6 .- 3 42 02 02 06 33
96 03 . -02 10 -05 27 00-03-07 22 -44. 03 07-25 -02 -02-18
97- aj. --24 05 -46 -28 -02 -05 114 . 10 03ý.05-.ilt 04 --O2

-01 00 00 ;-14 -79 -06 -02 03 -03 .,-02 09 -08 06 03 -08 -05
99.,,....0.---10 00,. 25 -08 -23 -16 -19 10 '..4 -2030 -.17-04 24 03

-- _-am 7 31: 07 03 -.22 -07 29 -34 -.-10 0o4 00 oo 0o--.ZC-35-25-11
101,.- CO. 3-..-2,0 19. 14 .09 ' 81 09 08 , -lo o0 18 -43 05 -04 o045P' -26- 02 61j c6 -01o -j.6 "_o04,-o03 ) -2 14 -46 37 -18
1  .-. 30 07 -31- -4 3 13 -09 07. -.,,E 12 -o8 :,-.5 07 -20 24 -01

S•-•- Z.6 oo00 14 -.C - 03 .*.5, o6 05 oh o9-30o-06 17-18_ - . .



MIAL ROTAT M- FAOCTUR ( R V) ?ATPaX. Sesaior, 3

1 2 .3 4 51 6 7 8 9 10° 11 12 13 1.4 15

1 30.-1'! -1i -07, 05 -28 '-39 -07 -05 -,19 09 -29 12 21 06
_2 46 oZ -42 -40 -02 -10 06 -01 -t '-32 03 06 -o06 04 06

4, a-• 07 -19 09 ,-27 23 --29 Ol -06 05 01.--47 22 03 03
'o7 -o5 ..o8.0 .oi02 -.4o o6 -12 o9 oo -.o1 08 -47 -o.2 03 -16
6 4%, 02 10 24--16 05 .27 --08 00 30 - 03 --37 07 -031 -,i0
7 09 -'-08 1 0- 50 .'-25 10 05 -03 014 25- o6 -56 02 -05 -03
e.... 28 -'00- ,06-43 -46 -.!j, *-o9 .-18 -.Ii -06 --07 02 20 ý-07 03

_,•1 -6 07 --5o -io4 -07 3 .-0 04 05 09 05 -.23 ý-05 .- i0
-1 lO 07 -02 -06 -58 -02 05 -. 01 -05 18 -02 02 16 04 09 .. 05
.1 03 , -221 -.-24 23 --.j3 -02 - 06 t-07 02 29 -06 -28 --3o -o40i
12 -08 -07 --03 -0"24 02 03 O -8-6 16 36 00 07 -08
1.3 24 -08 -19 -38 02 -,XI ..08 ft-1.9 03 -05 10 .-29 -.23 02 -02.
14 12 02 .-.08 -02 --04 27 06 ,-lO1 -0,2 -36. o8 -16 0.1 -14 !0
3.5 02 10 .*.07 .48 o5 -W 24 --0W 07 .18 "•07 -35 -12 -10-08
16 -0o6 -13- -o5 .- 65 03 -03 -_12 -13 -08 -07 18 27 -12 O0 -o6
1"- ..0 -10 -19 -- =00 -08 05' o7 -o6 ii. -1o0 -.2 ol 09 '01.. -IJ
].8• -2?2 04 06 :•,.lO --16 06 .08 10 -04 -.08 -1.9 27 -39 -29 --04
19• ' 20 07 12 '-,o7 -06 09 -31 -15 -07 20 .-29 ,07 --35 .15- -06
20.,• 19 -10 08' 08 -27 -31' -10 --28 -03 -30 -01. -:03 11 --07 o4
21.. 34 -21 -12 -23 -05 -11' -06 -,26 -23 03 ,-09 -05 -0.3 -09 .17
22 ,-03 -15 -2ýc .-42 07 -05 -16 -18 -20 -39 -09 -17 ..--09 -12 -09
23 o4 -o5 o6 -.o6 -o3 -o8 --07 --13 20 .-05 -02 -1.4 18 00 -07
24 07 -02 -. 11 -08 -03 _060 18- #.6 22 -0o6 07 o6 -28 -00 -06
25 -o4 -lo -26 c4 -19 -o7 21 -.04 24 oy -.05 -11 -50 02 04
-26 3-1 .- 25 o6 02 -26 07 01 10 05 10 00 ,-02 --24 22 -00

-0 -7•l. 08 03. -25 o6 -18 05 03 ,-02 -5 20 '0*7 -07 -09 -03
28 19"- -14 1.9 -1b -.08 08 -03 --I1 -22 '22 ,-,1.3 02 -10 23- 02
29 .23 -0o6 -20 -14 -03 -20 09 -30 --04 -66 68" -10 -22 --24 09
30 -0 07 --29 10 -.10 03 17 -20 -03 -07 04 -12 -08 -24 --04
31 ý-06 -16 -05 14 -3.1 06 07 -04 04 18 48 =08 -54 03 09 j
32 05 -24 22 16 -07 -06 04 -01. 09 ,-06 10 28 --34 -!o 03

;,3,3 34 07 09 37 -02 ---02 -26 -03 02 11 -10 03 -75 09- 29 ,
-34 07 -52 0.1 -17 06 -07 08 -15 -09 41 -03 01 -07 -23 03.
' 35 '-04.-43 o6 -20 29 -07 .19 -01 09 -05 -18 16 07 -05 -14
36 -03L 81 -03 -02 -02 -31 04 -07 05 -18 -05 -01, 12 -01. -06
37 05- 74 06' 13 92 -08 01 12 18 01 05 -03 -04 04 -05
38 07 56 -06 02 -08 -01 01 07 -08 -39 -03 40 47 -10O 06
39 og 54 -ol 18 -o5 -o4 03 --08 06 -10o -07 -28 =0W o6 =07
40 07 52 -18 -09 0r2- i0 -,05 05 -05 --04 -37 04 --10 .-07. 11
41 -4DI 78 -08 15 o7 -.o6 -01 -0o. o7 --06 13 -02 -03 -07 -09
4•2 08 10 -o05 07 -Wo -04• 05 07 02 08 06 -05 -02 -1,0 09
43 42 00 -03 -07 09 04 10 03 -36 03 03 37 -1.0 -40 10
44 10 l0 -10 Ol- U -48 -13 09 -03 -23 -27 -28 03 01 -05
4-5 Ol 09 08 08 i0-2-07 -2 1 0 .2 00 -47 -02 07
•46 o8 -0l, 06 07 4:L 51 .,. -a1 o4 -06 -03 -o5 .-18 -1.3 -5o
47 03 ,-25 -24 07 U1 26 10 -19 -10 -25 -33 01 10 -22 05
48 ')7 1-'9 -07 05 04 -06 -07 -W6 -.02 -25 -_19 09 08 -06 --09
49 66 06 02 -4)0 -1.6 -07 05 OIL 04 02 -02 -08 o01 08 -11
50 03 19 -19 --21 05 -09 -10 01 -27 --12 -21 -10 -31 21 -08*
91 7 .n0S 0 -0o? -07 -0-7 -00 08 07 -10 6 -05 -05 04 0
52 49 13 -17 05 -,a0 -o0;' -9g =-o6 o6 -01 -02 --10 1.0 -o08 05;

20•2 -



1 2 3 4 5 6 7 3 9 10 U 12 13 14 15

53 04 09 -05 -07 -15 03 -16 .'-16 -26 -03 -02 -10 -07 -13 05
54 51 -04 -05 -01 -17 08 -02 o1 -02 -e9 -0- 0? -00 0 0
55 --o4 -36 -21 -06 05 26 -08 -41 -25 18 03 -07 -01 -28 -06
56 58 --02 -r7 00 05 03 08 -01 -o5 -01 01 -02 -18 o6 -W0
57 33 -07 39 32 -02 05 ,-28 -07 07 37 07 05 -55 -07 22
58 32 -13 -23. 04 c5 -05 03 -03 -18 -19 -01 10 Ili -12 -09
59 09 11 -41. 25 00 -38 -21 -05 20 -05 -OR1 -22 03 -15 08
60 26 -02 -24 14 -o6 -27 -09 08 02 -2 -25 04 07 10 04
61 68 .-05 -18 -lo 09 16 21 08 -21 -03 03 -02 11 -02 -05
62 10 -08 17 -08 -06 15 33 22 14 0-- 27 -05 -07 07 -12
63 -01 19 -32 -1i0 13 -16 -03 -00 18 -07 -02 -04 -02 18 -0].
64 20 03 -05 11 07 -10 24 19 03 -16 09 ,-04 07 03 Z8)
65 26 -01 24 -05 09 15 11 08 -o6 30 18 -14 -06 37 06
&S -03 --09 42 09 05 08 30 -32 07 -06 -02 27 09 -19 312
67 -16 -14 07 08 -07 24 09 -45 03 -07 --00 25 10 -12 07
68 05 -.08 50 07 23 -29 16 -22 09 03 07 06 -04 03 -02
69 .19 o4 03 01 -24 16 -03 05 -06 07 22 27 -04 27 -45
70 -07 -03 10 03 03 -09 02 --07 10 07 16 39 -02 -04 12
71 10 -o5 -24 -20 25 -19 07 00 15 -02 oi -6 -06 lo -21.
72 -Oh 01 07 -34 26 37 06 -24 -21 00 -10 -.03 07 -07 10
73 -O4 09 -17 -43 -o4 57 lu -00 -20 -10 -03 02 04 -02 02
74 -15 23 -29 00 05 -11 14 04 17 --38 -11 C8 -08 -42 03
75 -0o 08 *-08 -05 27 -22 -22 -06 -13 -11 O0 -16 05 -21 -01
76 -09 --o5 13 -o4 -12 24 -o0 O0 -02 25 03 02 16 03 -20
77 11 -03 07 29 --4Q :.,03. 04 3. 09 -10 15 08 --52 05 34
78 06 07 -42 01 2-02-02 03Ž'3O0 -10 18 02 -06 22 -39
79 -32 -06 -04 05 37 -05 --52 -20 10 29 12 -04 02 -04 20
80 -27 -10 -08 .;-08 .. 58.. 09 -15 -03 ... 02. 15 --Oh 03 -20 06 12
81 4o -19 27 46 -3I" -10 0O1 5 053 '" ';07 "-22 06 -07 -14
82 -08 15 -05 -07 -07 -02 -09 65 -00 01 01 -03 20 -05 -32
83 03 -04 08 -26 22 ,-10 !-0 .O-107 16 -05 11 -05 -02 -11 09
84 16 -03 04 -09 16 -06 1? -27' -50 -10 -04 00 23 -50 53
85 -15 08 -07 -03 -10 04 -o2' 68.,..-09 07 -02 06 *-0o -u -08
86 07 -01 29 -03 -22 03 -.12 07 -54 12 -20 -25 34 17 -14
87 -09 -10 24 34- -20 08 -14 -04 10 01 -16 -98 -23 -01 -oh
88 03 25 --14 02 09 07 36 01 21 -06 71 08 51 -33 -31
89 13 09 -01 24 10 -06 06 -09 18 24 53 01 02 -05 --23
90 -07 -10 09 05 52 04 -08 08 -14 -03 45 08 10 -09 -10
91 04 -07 -05 10 28 49 --23 -11 -22 01 09 -09 07 -34 -01
92 -02 21 02 -05 02 05 01 24 21 -05 -03 -20 -07 47 -02
93 -. • 13 09 -10 -W0 -27 05 -43 0n -.01 24 40 -09 -08 -03
94 03 04 25 -05 19 59 -08 01 06 -01 --17 -31 10 -05 07
95 07 01 03-05 08 -06 o4 -o6 66 -06 -29-13 -32 -05 20
96 07 00 04 -06 06 -o9 04 -04 64 -07 -32 -10 -31 -01 19
97 -31 -24 -05 01 32 10 25 -o6 -08 06 27 15 -04 04 -28
98 03 08 02 03 24 59 -30 u -14 -05 05 -24 02 07 -01
99 31 -06 21 31 -08 -03 16 51 Ua -02 -01 -10 -01 -00 -35

100 -31 -03 -02 05 03 08 -18 46 -05 -03 01 -23 -1 24 02
101 01 24 08 -26 07 03 06 -00 08 -38 03 -1o -1o ,.29 64
102 -06 19 35 -01 37 -02 -26 -04 -07 -07 09 19 3h -01 -07
-103 30 01 -05 -10 02 27 21 10 -30 -.08 08 20--08 -30 -10
104 -06 -42 -02 05 03 05 05 -11 -11 48 -13 -ý02 08 -27 -02
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APPENDIX 2 D
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Interfactor Angles and Transformation Matrices,

I Session I
II 2

III 3

.- o-
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"Tr-ANSFORMATIO1 MAT-RIX. Spsjon 1U n r ot at-e' "'.":'-•- :- t oo .:I .. , - .- .l A l&. 1 -, . ,f, : ' a • 8 p s d

F actpr z Rotated -Factors

1 2'3 5 6 7 .. . ..12 U14.

62 .- h6. -o9,,25 -14 13 ,. -.3,.o01 -6 -.20 .-21l 18 -02 -19
2, 37 .-O!• -14"-19 -o 6  20:- -04 -06 -.03-8 1 UK 06 .09 -o05 20 16
3 10- .I21 -77 34 -05;, 09 .ol -07 . 19 29 22 -1 16 00 -14.
U -09 ,14--21 -74 --28 -14 -08---36 16 j. 2--07 -09 •-?"28 -14 03.
5 08 .-43 -11:.-0-IL 59 -47 24, 00 .19 '-22 -314 ;,2t-12 10 -27.
"6 -09 02 .03 -04 45 .64 -1-" 12 -09. -20 -04 ,-10 -07 -41 -34
7 19 ,-09---o3. -19 --10 10 64 29 43 .21 -01 33 24 -07 -04 .
& 28 -25 -114. 00 03 --w04 .-- 10 69 - -22 -.18 -08 -06. -13 -33 -37.'-
9 2- -199 03 "19 23-12 -25.- 42 -45 .05. 08 49 -14 -20 31

10- 10 -19 12 -05 30 -12 -05: -01 -- 23 68 06 -28 -37 ,-19 23
'3- 06, -04 16 .-15 ;-05 i,05 07 -•08 -20 .- 19,, 85 -07 ,;-32 -07 .- 12
12 13 -03 .41 --04 -06 -08 -05 -03 -62 --. " 6324 -27 ---13-
"13 -02 -14 -21 02 •- 04 ;,O1 .33 --10 -21 a08 -30. -01 --67 -35 31.-
1.4 0M -02 02 o03 -o8-!.2 --44 ,25 49 9--03 .09- o6 .-08 i.-64 -o8.-.
15.- -08 -18 06 -,,-,05 :.24 ---,15, 40 .--08 -10• -.47 09 --18 - 15 -24 59"

Unrotated INTERFACTOR (R V) ANGLES, Session 1.
Factors Rotated Factors

1 2 3 4 5 6 7 8 9 10 U1 12 13 14 15
1 -

2 -.20
3 06 13
4 08 02 04
5 14 -16 -07 -21
6 -.02 -04 00 -01 08
7 14 -04 07 17 01"-- , .. '-'* -. ""4
8 -02 04 -20 -33 05 -18 -01

9 05 .04.,04 -- 06 03 -22 .01 .12
10 09 -26 04 17 -05 -1P 00-01 -09
11 -43 06 -12 -D8 -20 -02 -16 -07 -08 -12
12 04 10 -a2 -01 -32 07 02 07 -11 -05 07
13 05 -10 -08 -08 13 @3 -03 10 00 -03 -03 00
14 -16 -21 o4 N3 -.0:2 2 03 -U 14 -,04 03 ..-03 -06
15 -13 15 -21 -05 19 -04 00 07 -08 03 13 .-- 2 24 -13

- £05 -



TRANSFORMATION MATRLIX, Sea si~n 2. (Transposedj.|
i

1 2 .3 4 5 '6 7 8 -9 -10 U 12 1J3J.&4 15 16 17

1. 1i 89 -11 03 27 -12 16 i" 04 -09 -02 04 -09 -05 10 O7 13
2. 10 07; 80 -14 17'-14 23 U_4 5 0 02"-0o 28, 10-17 13-2k 16
3. o6 -o2 -cl 8 01. -31 -01. 5o,.-19 02 24 0a 090 12 02 4-
4. 03 -05-12 -05 85 03 2607 04 h.24 10 -6 28 07 02-05 -01

5. 16 02 02 00 05 72 -30 32-. 2 6-18 09 -19 19-16 08 -25-

6- 11 -04'_0 -15 -06- -02 92-. 23 -oa -10 0508 02 -W-07 02
7. 30 -OS 05 -11 -19 -30 08 67 -1.3 -23 -21 -15 06 -21 33 06 13
8. 12 -12 .05 24 -16--16 -13 o7,, 90  -02  -13 -03 -02-01--02 06-? "07

9. 02 -21-02 -01 27 -08 -11 17 00 87 09 14-06 17 -07 ? 3 -Q2
10. 21 -09. -14 -03 -aU -02 13 08. 25 -05 76 14 36 -01-01-31 08
U. li -02-' 41 o 10 -06 -12 -o3 18 -20 -01 86 .20o-15-16-b.. -07
12. 15 08 -0 -21 05 09 -06 03 07 32 -14 07 84-15 09 -07 19
13. 13 00 OZ ,%3 -Z.4 -21.-06 ..07 04 ..i, 7 13 ..-08 92.05 o 10 .4
14. 42 04 -38 -26 -01 25 -12 -13 -03 36 -17 -30 -31y-08 27-14 26 K
15. 23 16 -05 -1. -03 -12 ol -08 -23 -13, 16 -h2 -15 -22-26 69 -06
1.6. -n -1-] -12 O0 -18 30 -32 (00 00 16 -15 11 -05 08 -67 -39 40

•*. " - . ... . - 7.¼ '-, .aS -v -.Th ,<9 -07 - 96 . -'> -. - ,22t - .4 --• " -- .-.. .. ' -J -,

INTERFACTOR (RV) ANGLtS. Session ?..

1 2 .3 h4 5 N6 7 8 9 10 11 12 13 Ak 15 16

2 09
3 o2 -o6
4 24 09 -01
5 5 -U -32 11
6 09 18 -19 21 28
7 13 18 -C -04 -o6 -02
8 -10 -12 -' .-g5 12 08 ',•

9 -18 oo 06 00 01 -15 2 o0
10 -09 09 15 15 -16 22 -l1t 13 -03
11 08 04 o0 -07 12 -06 -13 17 00 13
12 01 16 -18 18 -14 07 U1 ol 18 27 -13
13 06 -05 -09 -04 10 13 -09 02 -02 12 01 ""

14 09 -28 -33 -11 06 -05 o8 -1J. 19-"
15 17 -26 02 041 -08 -.07 . - -2 -23 -18 07

16-2h-14 -28 -24 la-c, - n oh 18 Ol 05 13-29

17 05 -44$ 15 r..1 - _ - 0 -04' --03 -03 01 01 Ot 05 10 05 07

-Z/•-- z0b -
,7•



TRANSFORMATION MATA! Seusion. 3.
Uvrotated (Trans posed)

Factors Aotated Fcetors

1 2 3 4 5 6 7 8 9 11 12 13 1t '5

1 -4.383 02 30-O64SJ 25- 16 -1 o6 10o6 -23 oh
2 0504 94-05-32 07 10 02 -0 472 .-n, 14 -03
3 36-05 -17 77 6 -24 ..03. 20 .17 -,• 6 -13 10
4 -a -12 114 -2 84 -33 -13 12 -17 .,)L 3)5 07 02 -15
5 51 24 -06 -010 $L6523 2111 '7 j-.13 -.03 -12
6 00 f-1- -03 0O -30 89 0V 23 1: 07 03 -1 -O6

7 -21 -22 -02 39 -13 -07 02 60 15 -12 40 39 03 07
- -(A06 07 -16 11 -30 -12 01 80 "2L4 5 ,-09 -12

9 -4-10 10 -03 01 -. -15 -06 -21 -l ;-i2 17 -1I
10 01 -11 -12 -18 ba "17 -- 1 .1 "01 79 33 -. 8 -,3 -22
13. 11406 -030C144-1 oM x-S0No s -151 -15.ML
12 25 4 04 12 -26 -32 -15 U 40 -1 4 76 09 25

13 21' 1• 1 .2 0 .•8- 02 S4 09 , ..- - 10
14 -01,-0. 06 4-06 -07 -17 0 9 , A -Of-. ... 0 . . . ,,. ..- , ... S * ,, *4 ,', ', f.,14 *...i/

t- t -I

'NT . F A CCTOR (R V) ANGLES. Spa ion 3.
Unrotated
Factors Rotated Factors

1 2 14 U 0 6 9 10 U. 12 13 1ih

2 -01
, 21 -39
1h -n9 -19 •
5 -03 0 - ":
6 -fL -09 1D • 07
7 13 -05 19 -08 13
8 02 -,09 19 -12 19 2",
9 -10 05 -10 ," 09 .4; ,. -

10 -05 -20 --0 -2--
11 17 -02 ? .. 04
12 20 . -06 06

. .. .7 a, -- ","' ., -05 02 -24 18

-..L4 -, -0 -'6 -16  -02 02 -22 -0 -08 o .j9

- ZO7 -



Repoduedby

A. led Serv 4,es Technical Inforrriation
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